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Louis Schwenbleb. 

(Continued from Yol. XLIY, Part II, 1875.) 7 J 

III. The compensation method.* 

This method is the oldest ; Fig. 3 gives the general diagram.*. 

FIG. 3. 


€ 

0 :; 







* Dr. Wilhelm G-intl, Director General of Telegraphs in Austria, is the in- 
ventor of this earliest method. In 1853 he made the first practical experiment on a line 
“between Yienna and Prague (240 miles). 
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Explanation of diagram. 

e is the e. m. P. of the line battery. 

ft its internal resistance. 

E is the e. M. p. of the compensation battery. 

a its internal resistance. 

K is a constant resistance key. Dr. Gintl used an ordinary key, which, 
it will be obvious, must result in a failure. 

Jc is an ordinary key ; both keys, in the same station, are worked simul- 
taneously a., contacts 4 and 5 are closed and broken at one and 
the same time. 

d,f and w are certain resistances. 

a is the one coil of the differential instrument which is connected up in 
the line circuit. 

b is the other coil of the differential instrument which is connected up 
in the compensation circuit. By a and b shall be also designated 
the resistances of these two coils. 

The coils a and b with their batteries e and E respectively are arranged 
in such a manner that they have opposite magnetic effects with respect to 
the same magnetic pole. The two circuits in each station (the line circuit, 
and the compensation circuit) are insulated from each other. All the other 
terms, as L , 27, 27, &c., shall have the same physical meaning as before. 

The compensation method has two principal defects which the two 
preceding methods do not possess. 

Eirstly. The success of working a. line duplice by the compensation 
method will clearly depend on the possibility of being able to close and open 
simultaneously two different contacts (4 and 5). The mechanical difficulty 
of doing so sufficiently accurately was pointed out by Dr. Werner Siemens, 
and in fact constitutes one of the reasons which led him to propose the 
differential method. 

Secondly. The balance in each station may be disturbed directly by a 
variation of the electrical condition (internal resistance and e. m. p.) of the 
two batteries (E and e) employed. 

In the preceding two methods the variation of the internal resistance 
of the signalling battery can only be felt indirectly by affecting the balance 
of the distant station, while the variation of e. m. p. has no effect at all. 
Hence a given variation in the battery or batteries must necessarily produce 
a greater disturbance of balance in the compensation method than in the two 
preceding ones. We know that even so-called constant galvanic batteries, 
doing work, alter their electrical conditions perceptibly, especially their 
internal resistance, and consequently this defect weighs most decidedly 
against the compensation method. In all other respects the compensation 
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method has the same defects as the differential method, and in addition 
some others which will he understood as the investigation proceeds. 

General expressions for the two functions “ D” and “ S.” 

To obtain the functions Z>, and S, we have to develop the general 
expressions for the forces p, P and Q , say for Station I. 

p' = A f ml — B' n' 

where A' } and B' are the currents which pass through the two coils a* and b' 
respectively, when Station I is sending and Station II is at rest ; ml and n 
are the forces exerted by the two coils a’ and b' respectively on one and the 
same magnetic pole, when a unit of current passes through them. At 
balance in Station I, p' = o. 

Further P' = SIT ml 

where W is the current which passes through the coil a f when Station II is 
sending and Station I is at rest (single signals). 

Further Q 1 = y* m' + &' n' 

where y f , and £[' are the currents which pass through the coils a\ and ¥ 
respectively when both stations are sending simultaneously (Duplex signals). 

The compensation circuit, and the line circuit in each station being 
electrically independent of each other, we have 
S' = B' 

invariably without condition. 

If we further presuppose that depressing of the key K does not alter 
the complex resistance of the station, a condition which, for the regularity 
of signals, we are obliged to assume here as well as in the two preceding 
methods, it will be clear that 

y' = y f -f S' 

Substituting these values for y' and in the expression for Q we get : 
p' = A! m f — B' nl 
P'= ®1 m f 

Q1 = (A! + %') m f -f- B f n f 

The signs of the terms may be again contained in the currents, while m* and 
n f are taken as absolute numbers. We must only remember that A! m\ and 
B ' n f must be invariably of opposite sign. Arbitrarily we will call the cur- 
rent A positive when the negative pole of the line battery is to earth. 

Now we have again two different modes of connecting up the line 
batteries, viz . ; — 

1st. The same poles of the line batteries are connected to earth in the 
two stations : 
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/ = + A! m' + J8 f nf 
P' = + &' m* 

q = (+ A' + ®) m' + JB' n' 

2nd. Opposite poles of the two line batteries are connected to earth 
in the two stations : 

p' = j- A! wf -h B' n' 

P' = + m f 

Q' = (+ A' + JB'n' 

Subtracting in either case P' from we get 

q — P' = S ' = / 

Or, on account of having fulfilled the key equation /== id + /?, the 
difference of the forces which produce single and duplex signals is equal in 
sign and magnitude to the force by which balance is disturbed. Further it 
is, also for the compensation method, quite immaterial whether the same or 
opposite poles of the two line batteries are connected to earth. As pointed 
out, it is preferable to connect the same poles, i. e., the negative poles of the 
line batteries to earth. 

Assuming this case we have : 

p = A! m' — D' n l 
P' = - S' mi 


q = (A' — %!) m' — JB ' nf 

Substituting now for A\ B\ and their values, and remembering that 

m ^ ) approximately. 

nf = r'\/b' } 

we get the following general expressions for the two functions D and 8 : 


and 


S' = 
D' = 

8* = 


e ' q* 


A' 


Bf K' 
e* X" A' 


► for Station I. 


<? a „ £ 

1 ti’JL" 


J y_* A” [ 

A = E\/ a m — XX v <\/7j 
E = a 4* l) **f , “ d 


for Station II. 


where 
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Rigid fulfilment of the two functions S — o and D = o. 

For finite quantities tliese two functions can only become zero if A = 
o, L e., 

R %J a — JL X v %f 6 = o. 

which is the balance equation for the compensation method . 

To fulfil this equation permanently, no matter what the special cause 
of disturbance may be, we can again adopt two essentially different modes 
of re-adjustment, viz • 

Either leave the two coils a and h or their armatures stationary, and 
adjust balance by altering the resistance in one or both of the two circuits, 
or leave the resistances constant and alter the relative position* of the two 
coils or their armatures with respect to a given magnetic pole. These two 
methods of re-adjusting balance shall be considered separately. 

a . Ee-adjustment of balance by altering resistances. 

In order to have immediate balance it will be clear that the alteration 
of resistance must be restricted to the compensation circuit, which is elec- 
trically independent of the line circuit. The total resistance in the compen- 
sation circuit consists of three different resistances, namely h 9 a, and cl. 
Neither l nor a, considering their nature, can conveniently be made adjust- 
able in practice ; hence the alteration of resistance in the compensation 
circuit is restricted to d, which must therefore consist of increments of the 
proper size. The adjustment of cl should be quick and convenient. 

D 

In addition to this adjustment, X = — may be made adjustable by va- 

e 

rying JB in increments of one cell. Such an adjustment is however not fine 
enough for ordinary use. The E. H. E. of one cell is too large a quantity in 
comparison with the total e. m. e. used in the compensation circuit. If the 
variation of the line current becomes very great, it might perhaps be found 
convenient to alter JU, but as an ordinary mode of adjustment it must be 
dispensed with.* 

* During the period of low insulation of the line it might he advisable and practi- 
cable to make M larger than during the period of high insulation of the line (wot and 
dry season). 
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It is scarcely needed to point out that to adjust balance by altering the 
line current, either by varying the resistance or the E. M. or both of the 
line circuit, must be rejected once for all, because such an adjustment of 
balance in the one station could never take place without disturbing the 
balance of the other station ; or in other words the required immediate bal- 
ance could not be fulfilled. 

b . Re-adjustment of balance by moving the coils or armatures. 

If we suppose both the coils or their armatures simultaneously mov- 
able in the same direction, then clearly this mode of adjustment contains 
not only the required immediate balance, but in addition represents also a 
very rapid and entirely continuous action. For this reason it is apparently 
preferable to the first method, where the adjustment can only be carried on 
in one branch by varying d in increments.f Which of the two methods, 
however, is to be chosen finally, depends on other considerations which will 

* Alteration of e. m. p. of a galvanic battery cannot be achieved without altering 
its internal resistance. Hence varying e y would also involve a variation of /3, and in 
order to keep / = w + it would become necessary to alter w simultaneously with e, 
i. e., w would have to be increased when e decreases and vice versa. This method 
being rough, would therefore be also inconvenient. 

f It has been suggested to adjust balance by a continuous variation of resistance, as 
for instance by moving a contact point along a thin platinum wire in the same manner 
as Dr. Wr. Siemens has done in his bridge employed for comparing a c ornately com- 
paratively small resistances. It is, however, scarcely necessary to point out that such a 
method, if applied for Duplex Working, must result in a failure, at all events so long as 
electro-magnetic, instruments are used for producing the signals. For in such a case, 
the resistance of any branch, no matter what special Duplex method may be employed, 
must bear a certain ratio to the given resistance of the line, in order to get the signals 
with sufficient force. This ratio, as my investigations have shewn, is by no means a 
small one, and hence the resistances of all branches, even for a short line, cannot be made 
small. Therefore the platinum wire, constituting part of one or two branches of the 
Duplex method employed, must also offer a considerable resistance, i . e. y must be of great 
length. Hence to alter such a large resistance continuously and perceptibly, as is in- 
dicated by the balance disturbance, must evidently involve a considerable movement of 
the contact point, which, even choosing the thinnest possible wire, and the shortest Tele- 
graph line, becomes already for the daily variation so large as to make its application 
impossible. Unless another material of much higher specific resistance than Platinum 
wire can be found which, at the same time, allows of the sliding contact being ma de 
securely, the adjustment of balance by a continuous variation of resistances must be 
dispensed with. Such a material does not appear to exist. I thought of acting on 
Phillips’s suggestion to use pencil-marks for the adjustable resistance, and although I 
found that pencil-resistances can be adjusted very accurately, and can be enclosed in a 
very small space, and that they keep sufficiently constant, it is difficult, if not impossible 
to alter them by a sliding contact. The “ TJehergangs-wider stand ” is too variable and too 
great. Besides, if the contact is made with sufficient pressure, its sliding along alters the 
thickness of the pencil mark, and hence the resistances become inconstant and uncertain. 
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become clear further on. We know now that both these modes of adjust- 
ment are convenient and practicable, and contain immediate balance without 
special conditions. In fact in this inspect the compensation method is pre- 
ferable to the differential method where immediate balance by varying 
resistances could only be ohtained when varying the four branches simul- 
taneously, according to a fixed relation 


Map id approximation of the two functions S and D towards zero. 


On account of f- 


S: 


ey 


5 w '+ /3 we have 
A 


MX 


where 


M \/ a — X X v \/h 


Now suppose A = o, then thi3 equation may be disturbed by X 3 R 3 X, v, a, 
or b varying ; a and b are wire resistances which may be taken as constant, 
for their variation with temperature is exceedingly small, and in case of 
accident, i. e a coil breaking or becoming shunted, nothing short of actual 
repair could help. Further v, supposing the differential instrument to be 
properly designed and mechanically well executed, may be taken as a per- 
fectly constant quantity which certainly, as long as the coils or their 
armatures are not moved on purpose, does not alter of its own accord. 

The quantities left, which by variation may affect the balance equation, 
are X 3 M, and X. 

Of these three quantities the variation of X may become largest, for 
X does not only contain the line resistance, which is highly variable, but 
K includes also the internal resistance of both the line batteries, which, even 
for the best known form of galvanic battery, is by no means a constant 
quantity. The variation of the internal resistance of the line battery in each 
station produces of course the greatest disturbance of balance in that station. 

The next quantity most liable to change of its own accord is clearly M, 
since it contains the internal resistance qf the compensation battery. 

X, the ratio of the two e. m. p’s. in one and the same station, though 
being also liable to change, will however vary very little. The E. M. p. of 
a well prepared galvanic battery, especially when the battery is worked by 
weak currents, is far more constant than is generally believed. # 


* It appears that changes which have been observed to take place in the e. m. p. of 
a Minotto or Leclanche’s battery aro generally apparent only, not real. Such changes 
are generally quite within the limits of observation errors, and if they are large they are 
then generally due to the incorrectness of the method employed for measuring the e. m. p,, 
or to cells actually having become exhausted. It appears that this mysterious force in 
each cell either exists in its full vigour, or not at all, there seems to he no continuous 
change in either direction. 
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With respect to the variation of the three quantities X, B, and X, the 
function S may therefore be expressed in three different forms. 

— e q when K varies only. 


— e q 
S 3 = eq 


%/ a 

Wx 

v \/ b 

~ir 


m 


ax 


when B, i. e., a varies only, 
when X, i. e., E or e or both are varying only. 


These three different disturbances of balance may act singly or conjointly, 
and it is clear that they are independent of each other, at all events as far 
as this investigation is concerned. Consequently the safest plan will be to 
make each influence as small as the circumstances will allow it. 

The disturbance S 1 for any constant eg X v \/ b, and any given 8 X 
will * obviously become smallest the larger B X is selected. Supposing 
B + X constant, whatever that value finally may be, B K has a maximum 
for B = X, and the very same condition will obviously make the disturb- 
ance $ 2 smallest. 

$ 3 offers no best condition, this expression only shews that it has an 
absolute maximum with respect to b, namely as 

B = a + d -f* b, for b = a + cl. 


Thus we are informed that whatever relation between b and a 4 -cl may 
be finally chosen, b = a + d should, not be selected, as otherwise any 
given variation of X would have the greatest possible disturbing effect on 
the balance. But b = a 4* d being the condition for the maximum mag- 
netic effect in the compensation circuit, it is hereby established that for the 
sake of regularity of signals, which under all circumstances is to be consi- 
dered of paramount importance in Duplex Telegraphy, the magnetic effect 
in the compensation branch must not be achieved in the most economical 
manner, but quite the reverse. This, as the compensation circuit has actu- 
ally to produce wholly or partly the duplex signals , is a testimonium pau- 
pertatis for the compensation method, and proves it in this respect inferior 
to both the double balance and the differential method . 


B^X 


is the regularity condition for the compensation method, i. e . 


In order to make the disturbance of balance by a variation of the resis- 
tance in both the circuits absolutely as small as possible, the total resistance 
of the compensation circuit should be egual to the total resistance of the 
line circuit 


* This result is against the adopted view, for Dr. Gintel as well as others after him 
have always treated the compensation circuit as a kind of local circuit, i. e., giving to it 
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bstitute in 

X v %/ h 


If we now substitute in 8 Z for K the value R, and in S 9 for R the 
value A we get 


while 




eq 


R» 

x/ a 


SR 


eq~SR 


v\/~b s , 

: e q — — 8 A 


a 4* ^ f 4“ o 

■ — v — ; b 2 tor a = — - — and 
o 6 


3 R 

remains the same. 

8 x has an absolute maximum for l) ■ 

8 3 for h = a + d as stated before. 

Hence we know what relations between the different variable, should 
not exist. 

This is all we can get from the function S. For further relations we 
must look to the function D. 

For Station I we have* 

K" A" 


D' : 


e"R' AV ^ 

which again, with respect to the variations of A', R', and A' may be written 

in three different forms : 

„ , e' K” X' v'x/b' 

D,'=-r,^r^,. _ S B! 


e" M' K' 


and 


Do 


D, 


A" 1 

Abb* 


d r M'JSTp! 

, e* A" v' \/ V 


A' f ^ 


S X 


as low a resistance as practice allows. But tills is clearly wrong, for if H is made very 
small as compared with Jl, the balance becomes unstable. This fact explains, to a certain 
degree, the failure which has attended the application of the compensation method for 
Duplex working, because the method was tried under the most unfavorable quantitative 
arrangements. 

* When investigating the minimum absolute magnitude of 8, the terms could be 
taken without an accent, because S contains only terms belonging to the same station. 
When investigating D this cannot be done as D contains also terms belonging to the 
other station. 
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Considering that 

B ri i - f* V -f- p 

w^r+irrF 

, __ i 

h — i + v + P 


K" T + P) (*" + p") 

-^ = x + P +p + 7 


we have 


* i+r+P" xvyV 

D x ’jp ■ 7>/ y— ° ^ 

e z- Jx f a * 


, e' i + V + p" 1 c, p, 


zy= 4 f z + p > + p " + £±£2iL±f2) !lvj 

6 (. V ■ ) It'*/' a 


i+V + o 


1 *f p *f -f 


(*' + p') (r + p") 


ij'Vl * 

V y 

D'==sJXv'. 1 8 K' 


D 3 '=.sJ4-8B' 

H 

D 3 ' — sv' — 8X' 

Now keeping s, *7, A', and «?' constant, D/ becomes smallest for any 
given IK' the larger f is selected ; while D 3 becomes smallest for any given 
T 

h X the smaller — is selected, and D 2 ' becomes smallest the larger B is 
chosen. 


Now ij/ f = B f C L has a maximum for a' = b' ; 

V &' 


for B = &' + a' + = &' + y, and putting y = l' V we have 

^' == (1 + f) s/ a'# which, for a* •+ b' 7 and if constant, has 
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clear]}- a maximum for a* = ¥. This proceeding is right, because we take 
¥ as the original variable, and vary a* and y simultaneously with h\ in or- 
der to keep f and a' + ¥ constant ; while J and s are independent of a% b', 
and y\ 

In order to be sure that a! = ¥ makes also D 3 ' a minimum, we must 
shew that l 7 keeps constant, i. e., p' keeps constant when a’ varies. But p f 
== ¥ + thus we have only to consider f simultaneously variable with of 
equal and opposite to the variation of a, which is allowed. Therefore 
the condition a = ¥ makes undoubtedly the disturbances D t ' and Df 
minima. While the disturbance Df, which contains E' in the denominator 
only, is not affected by this relation, but depends on the absolute value of ¥ 
only, which should he chosen as large as possible. 

a — b is therefore the second regularity condition, the fulfilment of 
which makes the relative disturbance of balance by a variation of K and X 
as small as possible. 

Substituting now a' — ¥ in the expression of the D disturbances and 
remembering that 
E' = A' 

we get 


D/: 


s X' v' -Ig K’ 
A 


D % • 


D~ 


K' 


BE' 


T 

< 6' — B X' 


Thus D/, and D 2 ', for constant s , X', and v', become smallest the 

J T 

smaller — is, while D' becomes smallest the smaller — is. 

A ? 3 K 

Now remembering that 

jf i + l" + p" 


and 


K' : 


<r + p) (i + v + p') + i (v + pO 
i + r + p" 


T = L -j- p f + p ! + 


(*' + p) (V + f) 


£ 
A ' : 

T_ 

K' : 


(i + r + P* 7 


'i {(f +Y) (i 4- v + f) + i (f + p )} 

i + f + p" _ 
i p> 
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For a tolerably good line V -f p as well as V -f p can be taken as small 
in comparison with i ; hence approximately 
J 11 

K~ V + f + p'-bf L + P + p rf 



From which it follows that also for the compensation method p and f 
should be selected as large as possible. 

But p — a + / does not give a condition besides that we know we 
should select a and /absolutely not small. 

Further we see that the disturbance D/ has v' for its factor, while Df 
has XV for its factor. 

Hence for a given X' i/, the best will he to make v as small as possible. 

The regularity of the signals is therefore obtained if we fulfil the fol- 
lowing conditions in either station. 

B = K 



p as large as possible 

v as small as possible. 

Knowing this we may now consider that balance in either station is 
rigidly obtained, or that 

II \/ a — II X v v 7 h = o 
but B = K 

and a = b 

we have X v = 1 

The absolute value of a may now be determined by considering that it 
is advisable to produce the signals in either station in the most economical 
manner. 


We have 


P': 


a" +/' + & 


Maximum Magnetic Moment . 


- p’ 9.’ vV 




But 


P 


a" +f" + a' + f + c Q 

where Q = f (£ + p’ + p") + (J + p') (l" + p") 

■ p P' 4. P" o t % *^* e _ c j_ ' 0 ,0 

Q 

which has a maximum for a' and a" taken as independent variables. 
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If we, for instances, take i = co , than 

T> = 6 g */« . 

X + 2(* +/) 

« = — 4* f for a perfect line, and by inference 

•4+r) 

r > approximately. 

Now we can decide on the method to be adopted for re-adjusting 
balance. On account of the regularity condition R — K, and as both 
undergo variation, especially K, we are obliged to adjust balance in the 
compensation branch by varying the resistance d, and leave the coils or 
their armatures stationary. 

Thus the general solution of the 1st problem for the compensation 
method is : 

1. Readjustment of balance is to be effected by a 
variation of resistance in the compensation circuit and 
not by a movement of the coils or their armatures. By 
this adjustment R is kept equal to K permanently, no 
matter in which branch the variation takes place. 

2. f=W+^ 

a=b = h +f 

VA = 1 

'o as small as possible and A as large as possible, 

ft is known from the number and nature of the single cells of which 
the battery has to consist to produce through the given line (connected up 
in a circuit like Fig. 3) single signals with sufficient strength. 

w is known from the absolute largest variation ft may undergo in time ; 
hence /is determined and therefore also a and h . 

Determination of X and v. 

D 

We know that X v = 1, and further that X = — should be selected as 

e 

large as possible or v as small as possible, but otherwise it appears that no 
fixed values for X and v can be ascertained. If, however, we consider the na- 
ture of the variations of R and X, which may disturb the balance, viz. : 
those variations of R and K which are due to unavoidable decrease of the 
internal resistance of the two batteries by the working currents, it will be 
seen that a best value of X does exist, and that therefore v also becomes fixed. 
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Suppose that at a certain moment 

B = K is rigidly fulfilled, and remembering that 
B = l) 4“ d + a 

^=5a2'(fl.+/) +1 (for a perfect line, i. e.,i ~ qd) 

and further, that 

a = b 

and /= w ft 

we have d+a=afi + 2w + 2j8-|* L. 

How, in this equation suppose everything constant except a and /3, the 
internal resistance of the two batteries JE and e respectively. Hence if 
we could achieve that 

S a =5 2 8/2 invariably, 

the variation of the internal resistance of the two batteries would not disturb 
the equation B = K, and therefore also not affect the balance. With 
absolute certainty we cannot fulfil this desirable relation between the two 
variations, hut with some probability we may. For it is well known that 
the internal resistance of a galvanic battery decreases in time by the current 
passing through the battery. Hence, if we suppose that the two batteries 
consist of identical cells (equal in nature, size, and internal resistance) we 
may say that the variation of the internal resistance of a single cell by the 
unit current in the unit of time is the same for both the batteries. Further, 
if we make the other not improbable supposition, that the variation at any 
one time is proportional to the current which passes at that time, we have 

JE T 2 

8 a = £ M F+TH ¥ ° = € b ¥t) 

and 2 S fi = c «. z = ,L. $(*) 

where e is the variation of the internal resistance of a single cell in unit of 
time by unit of current ; <f>^ a certain unknown function of the time which, 
as the two batteries are working simultaneously, is not required to be known. 

Hence from 8 a = 2 S J3 
and K = B 

■p 

it follows that X = — = v 2 

O 

and v = ~ 

q V 2 

These values of X and v bring the compensation method, with respect 
to regularity of working, as close to the differential method as is possible for 
us to do. For the disturbance of balance in the sending station by the 
steady decrease of the internal resistance of the two batteries has now been 
probably eliminated, which defect is excluded from the other two methods, 
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by their own nature. There are then remaining only those variations of 
the battery resistance which do not follow the la%v of steady decrease, but 
which are more accidental, and make therefore the compensation method 
still inferior to either the differential or bridge method. 


Physical meaning of v 



It has been proved that balance in each station is to be established by 
adjusting resistance and not by a movement of the coils or their armatures. 
Hence it will be practical and convenient to coil the two helices above each 
other, and have them acting on one and the same iron core. 


Further as v ■ 



it follows that the magnetic action of the 


a coil must be made greater than that of the h coil. Therefore it will be 
best to coil the helix & on the top of the helix a. 

Further the magnetic action of a cylindrical coil of resistance % (in 
Siemens units) can be expressed as follows : 


\/ < 


-J 


A A 
c l 


where A is half the cross section of the coil (cut by a plane through the axis 
of the coil) expressed in [] m m - 

X the absolute conductivity of the wire material (II f/ = 1 at 0° 0.) 

I the length of an average convolution expressed in metres. 
s the magnetic force exerted by an average convolution of the coil 
when the unit of current passes. 

c a coefficient representing the manner of coiling. * 

Hence for the a coil we have 

m a = s' \/ a ffy = 2 

for the h coil 

Dividing mi by m Q} and remembering that by condition a = h, and that 
X' = A" (f — c" by necessity, we have : 
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As we have supposed that the magnetic action of any one cylindrical 
coil is proportional to the magnetic action^ of an average convolution it is 
also consistent to put s' = /, and we have at last 
A" V 1 

A' l' 2 

If now the two bobbins of the coils a and l are taken of equal length, 
and if the thickness of the a coil be d', the thickness of the h coil d" 3 and 
the diameter of the iron core 2 r, we have, 

AT_ £' 

A' * d' ‘ 

V =: (2 r + d') i r 
1" = {2 (r + &') + d") tt 
(4 r 4* d') d" = 2 d' (r + 

This equation fixes the relative dimensions of the two bobbins 

A 

and their cores in order to have v — v 

Suppose for instance we make d' = d" arbitrarily f we get 2 r =» 
and from it can be easily calculated that the diameter of the wire of the l) 
coil should be about 19 per cent . larger than that of the a coil. The 
absolute diameter of the wire depends of course on the absolute dimensions 
of the bobbins, and on the resistance of the line for which the instrument 
is to be used. Eut this question, although of practical importance, has 
nothing to do with the Theory of Duplex Telegraphy. This settles the 
solution of the 1st problem of the compensation method. 

* Lenz and Jacobi have experimentally proved that, within certain limits, the 
magnetic force exerted by a convolution on its centre (iron core) is almost independent 
of the diameter of the convolution. These limits are generally fulfilled in Telegraph 
Construction. Hence the magnetic action of a coil can be put proportional to the 
magnetic action of one convolution. Theoretically this can of course not be true, for the 
magnetic force exerted by a convolution necessarily extends on both sides of the plane in 
■which the convolution is situated. Therefore the wider a convolution is the less of its 
total force exerted will be made use of for producing magnetism in the iron core, and, 
consequently, the force exerted by a convolution on its centre must decrease with the 
diameter of the convolution. It appears, however, that this decrease is exceedingly slow, 
and in the present investigation it is considered unnecessary to be taken into account. 

f I have not been able to find anywhere a definite law 7 which connects the diameter 
of a coil with the diameter of the core acted upon. In Siemens’ relay, an instrument 
so well considered in all its details of construction, the diameter of the coil is about 
three times the diameter of the core. In the absence of anything else on the subject 
I thought myself justified in using this proportion. Hence the substitution of cl f ~(V\ 
which gives d=2 r, or toted diameter of the a coil equal to three times the diameter of 
the iron core. 
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Othee methods. There have been suggested, from time to time, 
many other methods of duplex working. On a closer examination it will, 
however, be found that, as a general rule, they do not differ essentially from 
the three fundamental methods treated of. I shall therefore dispense 
with the labour of investigating these derived methods. 

In case it should be thought necessary to investigate them, no 
difficulties ought to be met with, if only the general plan of attacking 
duplex problems be remembered, viz., to draw the diagram of the method 
in its most general form ; develop the forces p, P, and Q ; from these 
three forces determine the functions S and D ,* find the relations which must 
hold between the different variables (resistances and e. m. e. s.) of which 
the system consists, in order to make S and D simultaneous minima ; con- 
sider the question of immediate balance which determines also the best mode 
of adjusting balance ; consider that the movement of the key must not alter 
the complex resistance of the station to which- the key belongs, i. e., that 
the working of the key must not affect the balance of the distant station ; 
determine the absolute values of the different variables when balance is 
rigidly fulfilled by considering the question of economy, i. e. t establish the 
relations for maxima currents and maxima magnetic moments ; any vari- 
ables which should then be left indeterminate must be fixed by secondary 
considerations, and by certain practical conditions. 

Before comparing quantitatively the efficiency of the three fundamental 
methods treated of, it is requred to solve two questions, viz. — The E. M. F. 
required for each duplex method ; the absolute size of the increments of the 
adjustable resistance. 


[To be continued.] 
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II . — On some Lizards from Bind , with Descriptions of new Species ofJdtyo* 
dactylus, Stenodactylus, and Trapelus . — By W. T. Bla^pori), B. B. S, 
(Reed. November 8 ; — Read December 1, 1875.) 

(With Plates I and II). 

A collection of reptiles which I made in Western Sind in the months 
of January, February, March, and April, 1875, comprises several species 
not noticed in the province by previous observers. Five lizards are new 
to the fauna of India, and three of these have not, so far as I can ascertain, 
been previously described. Two of the three represent genera of GecJcotidce 
not hitherto detected so far to the eastward : indeed, it is doubtful if either 
of the two has before been found in Asia. 

The only additions to our knowledge of the herpetology of Sind made 
since the publication of Dr. Gunther’s great work on Indian Beptiles, are 
contained in papers by Dr. Gunther and Dr. Stoliezka. The former de- 
scribed (P. Z. S., 1869, p. 500) some specimens collected by Dr. Leith, 
and the latter (P. A. S. Ik, 1872, p. 124) gave an account of a collec- 
tion made by Dr. Day. 

I am obliged to refer occasionally in these notes to my hitherto unpub- 
lished work on the zoology of Persia. This has been more than a twelve* 
month in type and I' hope it will appear before this paper. 

Fam. GEGKOTIDM 

1. Hemidactylus Cocmi. 

Not common ; obtained also by Day . 

2. Hemidactylus maculatus. 

This is not common in Sind, I think. I have only one specimen, the 
exact locality of which I have omitted to note. 

3. Hemidactylxts Persicus. 

Anderson, P. Z. 8., 1872, p. 378. — W. Blank, Zoology of Persia, p. 342. 

This species is close to the common and well known LI. maculatus , 
but is rather stouter. Head above granular, supraorbital region sunk. 
Granules on snout larger than on occiput. Upper labials about 11 or 12, 
lower 9 or 10, but as usual the small hinder ones vary in number. Back 
with numerous trihedral tubercles, not very regularly arranged, about 14 or 
15 being to be counted across the back, none of them equal to the ear-opening 
in size. Cross bands of small pointed tubercles on the upper part of the tail, 
none of them as large as those in the middle of the back, and none of them 
coming to the lower portion of the tail at the side ; they are confined to the 
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tipper portion, and do not extend half way round the tail ; lower surface 
of tail with a row of broad subcaudals. About 85 to 40 scales across the 
abdomen; 8 to 10 pores in males, forming a short row with an anteriorly 
salient obtuse angle in the middle across the pneanal region, and not 
continued on to the thighs. 

Colour uniformly greyish white. The largest specimen obtained mea- 
sures 5*8 inches, of which the tail is 3 2. 

I obtained 4 specimens of this species, which at the time I took for a 
large pale variety of the common JET. maculatus , in a house near Eohri, 
with specimens of H, Ooetcei. It is probable that II. JPersicus partially 
or entirely replaces JET. maculatus further to the west. X have compared 
the specimens obtained with the type described by Dr. Anderson. 

This species is distinguished from H. maculatus by having the tuber- 
cles on the tail smaller than on the back instead of larger, by their not 
extending so low down on the sides of the tail, and by there being no 
femoral pores, but only a short row of pores in the pneanal region. In 
JET. ■ maculatus there are usually from 20 to 80 pores altogether, in H. JPersicus 
8 or 10 only. 

4. Ptyodactyltts homolepis, sp. 110V. 

P. ctffinis P. Hasselquisti, a quo differt squamis dorsalibus omnibus 
parmdis suhcequalibus , naribus a scuta rostrali disjimctis, et colore griseo , 
fasciis latis undulatis tmnsversis fuscioribus variato. 

Hab. — In montibm Khirthar dictis ad fines occidentales pro v ine i& 
Indicce Sind dieted. 

Description. — The general build and appearance of this gecko are very 
similar to those of the only other species of the genus as restricted, P» 
Hcmelqimti* General form rather elongate, body round, head broad and 
high behind, wedge-shaped in front, the region in front of the eyes slightly 
concave. Limbs elongate ; the fore-limb nearly reaches the thigh when laid 
back, laid forward it extends beyond the end of the snout : the hind-limb 
brought forward comes in front of the shoulder. The only perfect specimen 
measures rather over 7i inches, head 1 inch, tail from anus 8*4, or rather less 
than the head and body. 

The nostrils are entirely surrounded by swollen scales, usually 8, but 
sometimes 4 in number, considerably smaller than the anterior labials. 
Some of these scales separate the nostril from the rostral and labials. Bos- 
tral rectangular, its height rather more than half its breadth, which is more 

* Stellio Hasselquisti , Sclineider; Ptyodactylus Hasselquisti , Dmri. et Bibr. Ill, 
p. 378 ; P. gecko y Gray, Cat. Lizards B. M. p. 151. The name employed by Gray is 
founded on Laeerta Gecko , Hasselquist, which however cannot be applied to this species, 
as it is not the Laeerta Gecko of Limueus, 
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than double that of the adjoining labials. Upper labials on each side about 
15 or 10. Mental pentagonal, narrower than the adjoining lower labials 
and very much narrower than the rostral ; a row of enlarged chin- shields 
along the lower edges of the anterior lower labials. No enlarged or pointed 
scales on the upper eyelid. The whole upper surface of the head, body, 
limbs, and tail is finely and almost uniformly granular. Scales of the 
abdomen fiat, not imbricate, very little larger than those of the back; 
those of the chin and throat smaller, except near the lower labials ; scales 
beneath the tail irregularly polygonal, considerably larger than those of the 
abdomen, not arranged in longitudinal rows. Tail not verticillate. Lower 
surface of limbs and soles of feet covered with small smooth scales, toes 
with simple cross plates, except at the extremity, where they are expanded 
into a double disk marked beneath with radiating striae ; claws retractile, 
minute, but present on all the toes. No femoral or prseanal pores. 

Colour (noted on living specimens) light brownish grey with broad 
transverse wavy bands of lighter and darker shades alternating on the back, 
tail, and limbs. There are about five darker bands on the back : the cross- 
bands are closer together on the tail. Lower parts white. 

A few specimens of this new gecko were brought to me near the Maid 
Nai in the lower portion of the Khirthar range, which hounds the province 
of Sind on the west. The locality whence the types were obtained was in 
the Mehar division of the Shikarpur district. 

This is, so far as I am aware, only the second species of the genus as 
restricted by Mtzinger, Gray, Wagler, and others, and the first which has 
been found in Asia. The other species, P. Hasselquisti , which is found 
in Egypt, is distinguished by having enlarged tubercles on the back, and 
the nostrils in contact with the first upper labials and rostral. 

5. GYMXOBACTXLrS, sp. 

A species of which I obtained four specimens in the hilly country 
south-west of Sehwan and again in the hills west of Larkana appears to 
differ from G. ZaehJiensis (Stoliczka, P. A. S. B., 1872, p. 79) in having 
larger abdominal scales ; there being* about 20 instead of about 80 across the 
abdomen. As I am not sure if this character is constant (for one of my 
specimens appears to agree with G. JLacliliensis ) , I shall not propose a new 
name. 

I have compared the species from Baluchistan, which I called G. brcvi - 
jpes (A, M. N. H., June, 1874, XIII, p. 458), with the types of G. Kach - 
hensis. They are quite distinct though allied. The former appears much 
smaller, darker in colour, and differently marked, and one characteristic dis- 
tinction is that in G.brevipes the nostril is in contact with both the rostral 
and first labial, whilst in G. KacMiemis, it meets the rostral only, being 
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separated from the first labial by an intervening scale. G. brevipes is figur- 
ed in the 4 Zoology of Persia,’ PL XXII, Fig. 2. 

6. Stexodactyltis obieytalis, sp. nov. 

S. arenarius , nonnunqiiam fiisco -transfi asciat its, dorse tuber cu>lis parmtl is 
irregidaribm fmcis ornato , ecmdd robustd , spuamis eaudalibus cegualihus, in 
annul os brevissimos ordinatis , Myitis ad latera breviter fimbriatis , subtus 
seutellis tuberculatis indutis ; pupilld verticali. 

Hae. — In Sind in desertis arenosis. 

Description. — General form stout, somewhat depressed ; head flat, 
short, and blunt ; tail slightly swollen at the base, thence diminishing 
regularly, much stouter than in S. guttaiws , about the same length as the 
body without the head ; limbs stout, the fore-limb laid forward does not 
quite reach the end of the snout, the hind-limb extends to the axil. The 
largest specimen obtained measures 8*3 inches, of which the head is 0*5, 
and the tail from the anus 1*4. 

The nostril is situated at the upper outer angle of the rostral, between 
that shield and three slightly enlarged scales, one of which separates the 
nasal orifice from the first upper labial. llostral rectangular, rather higher 
than the adjoining labials and about twice as broad ; it bas a deep vertical 
groove in the middle which disappears on its lower portion. Upper labials 
about 12, lower labials 10 — 13, both series becoming much smaller behind and 
passing into the head-scales. Mental as broad as the rostral, rounded be- 
low ; no enlarged chin- shields, but the granular scales near the lower labials 
are a little larger than those of the throat. Upper eyelid well developed, 
covered with granular scales ; lower eyelid wanting. Pupil vertical. Ear- 
opening a vertical slit, not quite equal to the diameter of the eye in length. 
Upper surface of the head, body, and limbs finely granular, over the back 
there are scattered small convex dark coloured tubercles, none on the limbs. 
Lower parts covered with small granular scales rather flatter than those of 
the back, but scarcely larger on the abdomen, and smaller on the throat. 
Toes short and thick, all of them finely fringed with short pointed denticu- 
lations, the lower surface with cross plates each divided into several ribs or 
tubercles. All the toes furnished with nearly straight claws. Tail finely 
granular throughout, the granules being disposed in rings. 

Colour pale sandy, the tail (and, in one specimen, the body) with darker 
transverse bands ; a darker line from the eye down each side. The enlarged 
tubercles on the back are dark brown. In one specimen the sides of the 
snout and labials are mottled with dusky markings. 

I obtained one specimen of this gecko in the evening on sand-hills in 
the desert country south of Bohri in upper Sind. Another was brought to 
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me in the hills west of the Shikarpiir district. It is evidently a nocturnal 
species and -probably burrows in the sand. It does not appear to be com- 
mon, It closely resembles a species which I described from Baluchistan 
under the name of Bwiopus tubermlatusf but that form, wants the denticu- 
lated fringe to the toes. A variety of B, Uibercnlatm has the colouration 
of the present species. 

The other described forms of Stenodactylm are Africanf ; S. gnttatm 
being found in Egypt, -8, Mauritcmicus in Algeria, and S. garmlus in South 
Africa. Another species has been described under the name of S. ccmtli- 
cinetus (A. Bum., Arch, du Mm, VIII, PL XVIII, Eig. 15). This last, 
however, is a very different form, being allied to BublepJiaris, and Dr. Gray 
has proposed to make it the type of a distinct genus Bsilodaetylus (P. Z. 
S., 1861, p. 60). 8. oriental is is most nearly allied to S. gnttatm , but it is 
stouter and has the back tuberculated, and judging from the plate of 
8. gnttatm in the ‘Description de LE'gypte’ (Supp., PL I, Fig. 3) the head 
in the present species is smaller and the legs much longer, the toes too 
appear to have a much shorter fringe. 

Earn. AG AMID M 

7. Agama agilis. 

Olivier, Voy. Emp. Otlun. Eg. et Perse, II, p. 418, PI. XXIX, Eig. 1. — Bum. et 
Bibr., Erp. Gen. IV, p. 496.-— Gray, Cat. Lizards B. M. p. 257. — Blyth J. A. S. B. 
1854, XXIII, p. 737.— Theobald, Cat. Kept. Mas. As. Soc. p. 38. — Anderson, P. Z. S., 
1872, p. 384. — •W. Blanf., ZooL Persia, p. 314. 

f Impetus, sp. Jerdon, P. A. S, B., 1870, p. 78. 

Impetus megahngx, Stoliczha, P. A. S. B., 1872, p. 88, nee Giinther. 

Very common in the hills to the west of the Indus valley, as it is in 
Baluchistan. In the open plain outside the hills it is less frequently met 
with. 

I have examined one of the specimens collected by Dr. Day in Sind, 
and described by Dr. Stoliczka under the name of Tnipelus meg along® and 
I have no doubt of its belonging to the present species. The appearance of 
enlarged scales on the sides is, I think, to a great extent fallacious, and due 
to brighter colour. Certainly there are no scales enlarged to the extent 
which is found in most species of Impetus, and represented in Ford’s figure 
of I megalonyx in Giinther’s Beptiles. 

* Ann. and Mag. Xat. Hist. June 1874, Vol. XIII, p. 454.— 4 Zoology of 

Persia’, p. 348, Pl. XXII, Fig. 4. 

f In the Catalogue Methodique des Beptiles du Museum d’Histoire naturelle de 
Paris by 0. Dumeril (1851) p. 47, specimens of 8. gnttatm are stated to have been 
brought from Australia by MM. Quoy and Gaimard, The locality requires confirma- 
tion. 
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The only other TrSpelm recorded from the British possessions in India 
is one which Dr. Jerdon mentioned his having obtained from the Alpine 
Pan jab (P. A. S. B., 1870, p. 78). No specific name was applied to this 
form, in the description of which I find nothing to distinguish it from 
Agama agilis. The fore-leg is said not to reach the hip joint, as it 
usually does in this species, but I find that it occasionally falls a little 
short. 

This species was obtained by Mr. Theobald in the Salt range of the 
Panjab and I find a specimen in the Indian Museum of which the record of 
the locality has been lost, but which was presented by Mr. Theobald, and is, 
I think, probably the specimen mentioned in his catalogue and determined 
by Mr. Blvth. 

8. Trapeltts rubbig'PLabis, sp. nov. 

T. afinis T. ruderato, sed spuamis omnibus Icevioribus , meatu auditor io 
majori, vice superne denticulato , poris prceanalibus panels at pue in seriem 
miicam ordinal is, color epue distinguendus ; supra olivaceofioscus vel griseus, 
albido guttulatus, maculis nonnullis fuscis distant ib its in lineam longitu- 
dinalem utringue ad dorsum notatus, ccmdd superne fuse o transfuse iatd, 
macula rubra (post mortem apud exempla in spiritn vim conservata evmies- 
cente) sub guld signatus . 

Hab. — In Sind. 

Description. — General form very much like that of Trapelns ruderatus 
from Persia. # The head is short and depressed, so much so in young speci- 
mens that they have exactly the appearance of Dkrpiocepltali, body much 
depressed, tail depressed at the base, then very gradually diminishing and 
terminating in rather a blunt point ; no nuchal crest ; a cross fold on the 
throat. The fore-leg in adults when laid back does not reach the thigh, the 
hind-leg laid forward comes to the shoulder, in young specimens to the ear. 
Length of the largest specimen collected nearly 7 inches, head 1, tail from 
anus 8*8, fore-limb* to end of. toes 1*85, fourth toe without the claw (from 
the division between 3rd and 4th toes) 0*22, hind limb 2, fourth toe 0*87. 

Scales on upper surface of the head bluntly keeled, irregular in size, 
those in the middle of the occiput and forehead being rather larger than the 
rest. Superciliary ridge prominent; cantlms rostralis rounded ; nostrils 
directed upward and backward, each in the middle of a single shield on the 
anterior portion of the snout ; the nasals near each other, being separat- 
ed by about three scales from each other and usually by two from the ros- 

* I have already pointed out (Zool. Persia, p. 316) that the Persian form is the 
true Agama ruder at a of Olivier and that the Egyptian lizard, although closely allied, 
appears to he fairly separable, in which ease the latter will stand as T. mutabilis , Merrem. 
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tral. Upper labials square, about 30 to 34* in numfeer, rostral very little 
broader : mental larger than the rostral. Both eyelids fringed with elon- 
gate pointed scales, the upper in front and behind only, the lower 
throughout. Orifice of ear exceeding the nasal shield in size, the upper 
edge has a few spinose scales in some specimens, but no long fringe 
covering part of the orifice ; tympanum very little sunken. 

Seales of the back smooth or very faintly keeled, subimbricate, arranged 
in oblique rows, and with some much enlarged scales scattered among them ; 
each enlarged scale is about the size of four ordinary scales, it is pale in 
colour, often forming the centre of a pale spot, and rather bluntly keeled 
and pointed behind. These enlarged scales occur also on the basal portion 
of the tail, but not on the limbs. All the tail-scales are keeled except below 
near the base, the keels forming longitudinal lines throughout the greater 
portion of the tail ; the scales are not arranged in rings. Scales oh the 
limbs subequal, those above keeled, those beneath smooth, except on the feet, 
where the scales above are smooth, those beneath the feet and toes sharply 
keeled. Claws moderate ; those on the fore feet very little longer than on 
the hind, none of them half the length of the thumb without its claw. 
Scales of the abdomen all smooth, rhomboidal, a single row of about 10 to 
12 pores just in front of the anus in males. I count about 120 scales 
round the body. 

Colour above, when alive, olive brown of a paler or darker tint, spotted 
with pale yellow, each spot corresponding to one of the enlarged dorsal 
scales. A dusky longitudinal line on each side of the back of the neck, and 
3 or 4 pairs of blackish spots of irregular shape at a distance along the 
hack. In some specimens the anterior portion of the shoulder is indigo 
blue. A large red mark with dusky edges is always found below the throat 
in living individuals of both sexes, it is more or less concealed by the throat 
fold and it disappears in specimens kept in spirit. Tail marked above with 
alternating dusky and pale bands equal in width. 

This species is distinguished from all others by its colouration, and, 
when alive, by the presence of a red patch beneath the throat. It may be 
easily distinguished from T. mderatm by its much smoother surface, and 
its scales arranged in regular rows, and from T. megcilonyx by its shorter 
claws and by there being little, if any, difference in length between those 
on the fore and hind feet. It is probably more nearly allied to the Egyp- 
tian T. mwtabilis. Compared with the figure in the £ Description cle l’E'gypte’ 
(Supp., PL I, Fig. 6), it differs in colouration, in the distribution of the en- 
larged scales and in their not being spinose. In T. mutabilis also there are 
tubercles on the upper surface of the limbs. 

I found this new Trapelus not very common on the “ Pat” or sandy 
desert and semi-desert along the base of the Khirthar hills in western Sind. 


1876.].. W. T. Blau ford — On some Lizards from Sind . 25 

I obtained very few ^ecimens myself, nearly all were brought to me, and 
almost all procured were youngs only two or three being adult. 

9. Stellio xttpttjs. 

Agama nnpta , Be Filippi, Giornale del I. B. 1st. Lomb. Vol VI, (1843) p. 407. 

Stellio earinatus , A. Bumeril, Cat. Metb. Kept. Mus, Par. p. 107, (1851) .—Archives 
du Museum, VIII, p. 580. 

8. nuptus , Be F., Viaggio in Persia, p. 352.— W. Blanf., Zoology of Persia, p. 317, 
PL XIX, Fig. 1. 

This is a fine addition to tbe fauna of Sind and consequently to that of 
British India. It is a very different Stellio from any of the species found 
in the Himalaya, the whole back being covered with large earmated scales 
equal in size and forming oblique rows converging posteriorly, whilst there 
is an abrupt change to the small scales of the sides. The head is very broad 
with numerous groups of spines around the ear and on the sides and hack 
of the neck. 

The form found agrees in structure with the variety which I have call- 
ed fusca , as it has no fold across the hack of the neck, hut the prevailing 
colour is pale yellowish brown as in the type. The largest specimen ob- 
tained measures nearly 19 inches, of which the tail is 12-§-. 

I found S. nuptus rather scarce in the Ivhirthar range west of Sind 
but little above the sea level. It is common throughout southern Persia. 

10. Stellio melanura. 

Xuudakia (Plm&derma) melanitm , Blyth, Jour. As. Soc. Bong. 1854, XXIII, p. 737. 

Stellio melmi'ums, Anderson, P. A. S. B., 1871, p. 189.— Stoliczka, P. A. S. B., 1872, 
p. 129. 

This species occurs abundantly in the Khirthar range forming the 
frontier between Sind and Kelat. It grows to a length of 17 or IS inches, 
the tail when quite perfect being from two to three times the length of 
the head and body. In a fine male 15*6 inches long, the tail measured 11*3. 
In a female 12 in. long, the tail was 8*5. The colour varies : in females it 
is usually olive mottled with dusky spots and streaks on the head and back ; 
males in the spring are usually more or less black, especially on the tail and 
hinder part of the back ; some are jet black throughout the upper parts, and 
dusky below. 

I am very much in doubt as to whether the Baluchistan S. liratus (A. 
and M. FT. TL, June, 1874, XIII, p. 453, and * Zoology of Persia’, 320, Pl. 
XX, Fig. 2) should be considered distinct, most of the characters which I 
thought would serve to separate it being found at times in S. melammi. 
The dorsal scales do appear rather smaller in the latter, there being 10 to 
12 of the enlarged rows in the middle of the hack instead of 6 or 7, but the 
fold across the back of the neck is occasionally well developed, and the 
extent to which the tail- scales near the base are keeled varies in individuals, 

4 . ; v : . 


26 


W. T. Blanford — On some Zizarcls from Bind* [Ho. l f 

and so does the regularity of annnlation. Some ha^ps the tail scales arrang- 
ed in verticils, in others this character is obscure or wanting, and it is rare- 
ly well marked. 

In adult males there is a patch of thickened scales in the middle of the 
abdomen as in some other forms of Stellio. 

Earn. LAOEBTIDJE. 

11. Mesaeika pardalis. 

lacerta partialis, Licht., Yerzeich. Doubl. p. 99.^ 

Uremias pardalis , Dum. et Bib., Y. p. 312. 

Mesalim pardalis , Gray, Cat. Lizards B. M. p. 43. — YT. Blanf., Zool. Persia, p, 377. 

Mremias (Mesalim) Watsonmia , Stoliczka, P. A. 8. B,, 1872, p. 86. 

In the 4 Zoology of Persia,’ I pointed out that the specimens of this 
species obtained by me in various parts of Persia, agreed perfectly on the 
one hand with typical examples from Egypt in the British Museum and on 
the other hand with Dr. Stoliezka’s description of 3L Watsonana. A typi- 
cal specimen of the latter is in the Indian Museum, and I find my identi- 
fication was quite correct, and that this specimen agrees in all respects with 
M. pardalis. 

This speeies us common in the western part of upper Sind, keeping 
chiefly to open plains and deserts. 

12. Aca5thodactyltjs Cantoris. 

Common in open sandy places, usually amongst bushes, not in absolute 
desert. 

13. Ophxops Jerdoist. 

This is not common in Sind, but I saw several on the top of a high 
hill, called Miagwan, in the extreme north-western corner of Sind, at an 
elevation of about 6000 feet above the sea ; I also met with a few individuals 
on the Hab river near Karachi. Concerning this species see Stoliezka’s 
remarks, J. A. S. B., 1872, XLI, p. 89, and Gunther’s, P. Z. S, ? 1875, p. 225. 
The latter, however, is mistaken in supposing that Qabrita Jerdoni is the 
same species. As was pointed out by Beddome in his original description 
(Mad. Monthly Jour. Med. Sci. 1870), C. Jerdoni differs in having a fully 
developed lower eyelid, a longer tail, more numerous femoral pores, <fec. 

* I take this reference from Dumeril and Bibron and from Gray, as I Lave not 
access at present to the original work. There is no doubt, so far as I am aware, about 
the identification, but it is never wise to quote any authority without referring to it 
and I only do so in this case because the species has not before been recognized as 
Indian., 
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IIL — On certain protracted Irregularities of Atmospheric Pressure in the 
Indian Monsoon-region , and their Relation to Variations of the Local 
Rainfall . — JBy Heivry F. Blaneord, JF <2. & 

(deceived May 13tli ; — Bead JunF7th, 1875.) 

Note . — The greater part of the following paper was written in 1874 for 
communication to the British Association meeting at Belfast, and an ab- 
stract of the paper appears in the Reports of the work of Section A for that 
year. I did not, however, publish the paper in extenso, as I desired before 
doing so to verify the conclusions by some further experience. The origi- 
nal paper discussed the phenomena of the years 1868, 1871, 1872, and 
1878 : I have now added those of 1869, 1870, and 1874 ; and 1 have re- 
drawn the tables of the former years, substituting as the standard of 
comparison, the averages obtained up to the end of 1874, for those up to 
the end of 1878 only. The result has been a further confirmation of at 
least one of my conclusions, viz. the persistency of certain anomalies of 
pressure distribution. The other conclusion suggested, viz. that the rainfall 
of each season is influenced in a characteristic manner by these anomalous 
variations of the pressure, is one that requires for its verification a far 
more detailed and prolonged study than the data here given will admit of. 

In a paper read in February 1S74 before tbe Royal Society, I con- 
cluded from a detailed discussion of the wind-directions, and the distribution 
of atmospheric pressure in Northern and Central India, as well as of other 
meteorological elements, that the Indian branches of the two monsoons, in 
the one case originate, in the other terminate south of the Himalaya ; and 
that they are but little, if at all, dependent on the variations of atmosj>heric 
pressure in Central Asia, to which they have generally been attributed. 
The great mountain chain acts in fact as a complete barrier to the lower 
half of the atmosphere, and it was shewn that it is within this stratum that 
the alternating air-currents are restricted. From April to the end of Sep- 
tember an area of low pressure exists over a part of Central India and the 
Punjab, towards which a tolerably steady current blows from equatorial seas ; 
while, during the remainder of the year, there is an area of less intense maxi- 
mum pressure in approximately the same region, in which the winter or ME 
monsoon originates. In the charts given in illustration of this paper, it was 
shewn that the position of the barometric minimum in the SW monsoon, 
on an average, changes but little from the month of May, before the rains 
set in, up to the end of the rains in September or October ; when the pres- 
sure becomes nearly uniform, prior to the re-distribution which characterises 
the winter season. The object of the present paper is to shew that while 
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tlie distribution of relative pressures during the* SW monsoon deviates 
somewhat from the normal or average type in certain years, the variations 
which appear at the beginning of the season in April or May are almost, if 
not quite, as persistent as the normal features of distribution shewn in the 
charts ; and sometimes, indeed, last through one or two years. This fact is 
one which may prove hereafter of much practical importance. Since the 
strength and direction of the winds are determined by differences of pres- 
sure in neighbouring regions, and since the monsoon rains are in their turn 
dependent on the vapour-hearing winds, it might he expected that the ano- 
malies of rainfall would also shew a certain persistence, and that each sea- 
son, and, in certain cases, two seasons in succession, would preserve much the 
same character in regard to the excess or deficiency of rainfall. As far as 
observation hitherto has afforded the means of testing this presumption, this 
appears to he actually the case ; the result being sometimes a succession of 
destructive floods, at other times the failure of the late autumn crops over 
large areas, producing those famines for which India is disastrously noto- 
rious. 

Until about eight years ago there were no systematic records of meteo- 
rological phenomena in India, sufficiently general for instituting an enquiry 
into a question of this kind : and even up to last year, those that are trust- 
worthy and at the same time accessible, related only to about a third of the 
whole area of India. It is therefore for this portion only that evidence is 
at present forthcoming. But fortunately this includes the greater part of 
the area which is concerned with that branch of the monsoon that traverses 
the Bay of Bengal in the summer months ; the remainder being chiefly 
watered either by the current which#proeeeds from the western coast ; or, 
in the case of the Carnatic, by the Bay of Bengal current -which is deflected 
towards that region in October and November. 

With such partial data as have hitherto been available, it is certainly 
not possible to establish definite laws of the relations between the quantity 
and distribution of the rainfall on the one hand, and local irregularities in 
the distribution of pressure on the other. To do this effectually will re- 
quire much more complete data than we at present possess ; including a 
knowledge of the distribution of atmospheric pressure over the -whole of 
India and the neighbouring seas and more perfect means of determining 
the absolute movement of the air,f its temperature and humidity, than are 
at present available. I shall therefore content myself in this place with 

* This, it is hoped, will be shewn for the first time in the Report on the Meteorology 
of India for 1875, by means of isobaric and wind-charts for each month of the year. 

f Steps have been taken to procure self-recording anemometers for this purpose, 
which will be erected at some 20 stations in addition to the three presidency capitals ; 
which are already provided with them. 
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adducing evidence to shew that abnormal variations of relative pressure 
tend to be persistent ; and on the former head I shall only point out some 
observed coincidences, with the caution that no satisfactory discussion of 
this subject is practicable until the conditions are known over a very much 
wider area than that treated in the present paper, and that for a sufficiently 
long period. 

When the barometric traces of a number of stations in different parts 
of India are compared together, it appears that, after eliminating the regu- 
lar variation of the daily tides, they are all affected simultaneously or near- 
ly so by irregular fluctuations of very various duration (from one to many 
days), and that these are on the whole more intense at northerly than at 
southerly stations. The amount by which the pressure at any place for a 
given month or day deviates above or below its normal value for that period, 
will necessarily be affected by these irregular fluctuations as well as by 
those protracted anomalies of pressure with which I am now concerned. 
The most ready way of exhibiting the latter is to take the barometric differ- 
ence for the period in question of a pair of stations, not too distant from 
each other, and from this to deduct their normal or average difference for 
the corresponding period ; or, what comes to the same thing, to obtain the 
total barometric anomaly 1 * for each of the pair separately, by deducting 
the corresponding normal values, and then to take the difference of these 
anomalies. This latter method will be followed in the tables illustrating this 
paper. If we find that as a general rule these final differences or, as I have 
termed them, relative anomalies preserve the same sign + or — and not in- 
frequently approximately similar values for many months together (the 
comparison being sufficiently extensive fairly to test the whole mass of the 
data), the proposition that abnormal variations of relative pressure tend to be 
protracted, may be considered as established, I must, however, remark by way 
of precaution, that the above method of proceeding does not completely 
eliminate the general irregular fluctuations. It would do so, only if all stations 
were equally affected by them * but actually this is not the ease. A simple 
inspection of the barometric curves (of which I have a series for several years) 
shews that, as a rule, these fluctuations are more intense, the higher the lati- 
tude ; and that, sometimes, stations in the interior seem to be more affected 
than those on the coast. Hence the further two stations are apart (especially 
in latitude), the less complete is the elimination. But for my present pur- 
pose this rough method will suffice. I now proceed to the facts. 

In 1868 an abnormal barometric depression in the corner of the 
Bay of Bengal and in part of Orissa characterised the whole of the SW 

* By this term, I designate the amount by which the mean pressure at any station 
for a given day, month, or year, ranges above or below the corresponding average of 
many years. ■ y'Wy. 
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monsoon, while in Lower Bengal the pressure was for the most part above 
the average. This is shewn in the tables for the year [ see Appendix] ; the 
first of which gives the mean total barometric anomaly for each month of 
Calcutta, Saugor Island, False Point, Cuttack, Chittagong, and Akyab, and 
the second the relative anomalies for certain pairs of stations selected so as 
best to illustrate the phenomenon in question. 

In this case, which indeed was the first that attracted my attention, 
the relative depression was remarkably intense, and bounded (on the land 
side at least) by a high gradient. The pressure in Bengal was unusually 
high and that at False Point abnormally low at the beginning of the year ; 
and this barometric difference was intensified in May, when, however, there 
was a prevalent high pressure much exceeding the average. In June, again, 
when the general pressure was below the average, the difference was less, 
and as between the neighbouring stations of Cuttack (50 miles from False 
Point) and Calcutta, almost disappeared ; reappearing, however, in July 
with a general excess of pressure, and becoming further intensified in 
August with a general and abnormal fall. In this last month the greatest 
difference was between Saugor Island and Calcutta (68 miles apart) ; amount- 
ing absolutely to not less than T03 inches on the mean pressures of the 
month. There was no cyclone, notwithstanding that so great a barometric 
gradient rarely occurs, even temporarily in India, except during the passage 
of a cyclone. The rainfall at Calcutta during the month was however very 
heavy, one half greater than at Saugor Island, and at Hooghly 30 miles 
further north it was nearly twice as great as at Calcutta. I shall recur to 
this subject in the secpiel. In the north-west of the Bay, the anomalous 
depression lasted until the end of the year ; but it was most intense during 
the south-west monsoon. The excessive rainfall was quite local, and occur- 
red, as we have seen, some distance to the north of the depression. In the 
N. W. Provinces the fall of the season was somewhat deficient. 

In 1869 the pressure was abnormally high at False Point and Cuttack 
(especially the former), relatively to the more southern part of the coast 
(Madras) on the one hand, and to Bengal, especially as represented by Ber- 
hampore on the other. It was abnormally low at Berhampore and also at 
Chittagong ; while at Akyab, relatively both to this place and Port Blair, 
and during the greater part of the monsoon, even to False Point, it was 
unusually high ; August being a temporary exception. In other words, 
there seems to have been an abnormal ridge of high pressure, extending 
across the Bay from Akyab to False Point and Cuttack. In the Meteoro- 
logical Beport for that year it is stated that “ the rainfall was less than the 
average in Orissa, the Gangetic delta, and Aracan. Also in Eastern Bengal 
(except Sylhet and Cherrapunji), in Lower Assam, Sikkim, and parts of 
Behai*. It was above the average at Soory and Berhampore, and over a 
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tract o£ country stretching between the Bajmahal hills and the Bhotan 
dwars, including Dinajpur, Bangpur and probably Julpigorr and Buxa.” 
Hence it appears that the ridge o£ relatively high pressure /before adverted 
to, had the effect of diminishing the rainfall generally both in the region 
occupied by it and also to the north ; except where the abnormal depression 
at Berhampore and Chittagong tended to negative this effect and produce a 
local increase. Quoting again from the Eeport of the year, <£ it would 
appear that the area of greatest rainfall did not coincide with that of the 
barometric depression but was at 150 miles to the north-east of it. It was 
very restricted, and if the data can be trusted in detail would seem to be 
sharply defined.” 

The local relative excess of pressure at False Point and Cuttack was 
maintained through the cold weather of 1869 — 70, and up to the end of the 
latter year ; except at Cuttack, where it fell in December. The same was 
the case at Akyab, except temporarily in the month of May [ see Tables] . 
Its total duration extended therefore over two entire years. At False Point, 
however, the barometer stood abnormally in excess of Akyab, during the 
earlier months of the year and also in August and December. The region 
of most persistent depression was about the Andamans , * and the relative 
depression at Chittagong, Berhampore, and Monghyr was maintained, though 
less intense than in the previous year. At Jubbulpore the pressure was 
abnormally high, relatively to Nagpur, during the hot weather ; but this rela- 
tion was reversed in August, and at the end of the year, the pressure at the 
latter station ranged greatly above that at the former. 

In the Bengal Beport for this year it is stated that <£ In the Central 
Provinces, including Sambhalpur and the hilly country to the West of the 
Gangetic delta, the rainfall -was higher than usual ; while the Orissa coast 
tract and the Gangetic delta had less than the average, more especially along 
a line passing through False Point, Midnapur, and Burdwam”, that is to say 
under the lea of the high pressure region about False Point. “ The stations 
in Behar registered about the usual quantity ; in some cases much more;” 
this being under the lea of the relative depression about Monghyr. c£ In 
Eastern Bengal and Arakan the rains were generally somewhat deficient, 
except at Sylhet and Noakhally” ; and it is observed that “ some of these 
local irregularities appear to be very anomalous.” 

I next come to the year 1871, one of unusually heavy rainfall in Ben- 
gal (except the Eastern districts and Lower Assam)* and also in the NW 
Provinces and Central India. In this year, the pressure was abnormally low 
in the eastern part of the Bay about Akyab, in Orissa, and in Central India 
north of the Satpura range ; as compared with Bengal, the Gangetic valley, 
and the tract to the South of the Satpuras. On the west coast (the In- 
* In January a cyclone occurred in the extreme South of the Bay, 
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dian coast) o£ the Bay, especially about False Point, the pressure was still 
relatively high, so that the two areas o£ abnormally low pressure, viz, that 
on the East of the Bay and that of Orissa, were distinct and separated. 
The Akyab depression did not extend to Port Blair (Andamans), where the 
pressure was on the whole slightly in excess of the average. To shew these 
differences, in the Table for 1871 I have compared in the same manner as 
before, Akyab with Chittagong on the north and Port Blair on the south ; 
False Point with Vizagapatam, and this with Madras on the south and with 
Berhampore on the north ; also with Akyab on the east and Cuttack on 
the west ; Cuttack with Berhampore, Monghyr, and Jubbulpore ; and Jub- 
bulpore with Benares on the north and Nagpore on the south. Also Ber- 
hampur with Monghyr and Chittagong. 

The general persistency of the relative baric anomalies of the season is 
well shewn in the table. But it exhibits some interruptions ; as for instance 
a sudden relative depression at False Point, Vizagapatam, and Cuttack in 
June, coinciding indeed with a general fall below the average, but most 
intense at those stations. The rainfall in this month was exceptionally 
heavy in the Gangetie delta, especially in the neighbourhood of Calcutta, 
where it was about twice as great as at Saugor Island ; thus repeating the 
conditions already noticed in 1868. Another noticeable interruption is a 
rapid rise of pressure at Jubbulpore in October, which was partially felt at 
Nagpore and Benares, but not at all in Orissa ; while in Lower Bengal there 
was a fall of pressure. Fluctuations in the amounts of the relative anoma- 
lies, of less magnitude are indicated throughout, as might indeed be expect- 
ed ; but they are for the most part gradual and not such as to negative the 
general truth of the law of persistency. 

The next year, 1872, was one of light rainfall in Bengal generally (that 
of every month being below the average) ; hut it was excessive in Orissa and 
Chutia Nagpore. It was also stormy in the Bay of Bengal, which was not 
the case in 1871. In the N. Western and Central Provinces the rainfall 
was either about the average or somewhat above it ,• this was chiefly due to 
the heavier fall of the later months of the monsoon. Both in the N. W. 
Provinces and Behar, the hot weather months with June and July were 
generally dry, and rain did not fall plentifully till August. The anomalous 
barometric depression in the neighbourhood of Akyab, and in Orissa as com- 
pared with stations to the North was greater than in 1871 ; but Akyab did 
not on the whole range abnormally below Port Blair, nor did Jubbulpore 
range unusually below Nagpore on the one hand and Benares on the other, 
as in the previous year ; while an abnormal depression in the N. West of 
the Bay connected the Orissa and Akyab depressions, being greatest about 
False Point, or possibly in the neighbouring part of the Bay. To shew 
this distribution I give tables for the same stations as in the previous year, 
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with the addition of Agra, Jhansi, and Lucknow in the N. W. Provi nces, 
these latter being chiefly for comparison with the corresponding data of 
1878, when there was an important barometric irregularity in the Upper 
Provinces. 

In the table the general persistency of the baric anomalies is clearly 
shewn, but there are three interruptions of some importance. In May with 
a general fall greater than the average, especially in Central India and 
False Point, Jhansi in the interior and Port Blair were exceptions, the fall 
there being slightly less than the average. Again, in June, when the pres- 
sure generally was considerably above the average, Orissa and Port Blair 
changed in the opposite direction. Lastly, in September, with an unusual 
rise of pressure every where, this was most intense at False Point and 
Jubbulpore, and was but little in excess of the average at Port Blair, Yizaga- 
patam, and Madras. 

I now come to the year 1878, the rainfall of which in most parts of 
Northern India was much below that even of the previous year, causing 
that deficiency of the crops in parts of Bengal and the 1ST. W. Provinces 
which is still fresh in the recollection of all. The baric anomalies of the year 
were in some respects identical with those of 1872, having lasted through 
all the revolutions of the changing monsoons, but they were accompanied by 
others which made their appearance either in the latter part of that year or 
the earlier months of 1878, thus rendering 'the v barometric distribution in 
the summer monsoon more anomalous than that of any year yet recorded. 

The anomalous depression in the Northern part of the Bay of Bengal 
and Orissa still continued : Akyab as compared with Chittagong and False 
Point as compared with Yizagapatam and Madras were lower even than in 
1872 : and the Orissa depression, relatively to Bengal and the Central Pro- 
vinces, was as great, in some cases greater than in the previous year. With 
regard to the south-east of the Bay, as represented by Port Blair, the 
Akyab depression was somewhat greater than in 1872, but the registers of a 
station, established during the year, in the Nicobars, seem to shew that to the 
south of the Andamans there existed a very considerable barometric depres- 
sion, which must have greatly influenced the strength of the monsoon in the 
Bay of Bengal, and which was probably abnormal, though in the absence of 
earlier registers, this cannot be confidently asserted. 

In the upper part of the Ganges valley, in the province of Oude, a very 
unusual depression appeared in the later months of 1S72 and lasted, up to 
the close of the monsoon of 1873. These facts arc shewn in the tables for 
the year at the end of this paper. 

As in the previous years, the tables shew a general persistence of the 
relative anomalies, with some interruptions, traceable to the unequal inci- 
dence of general temporary fluctuations. Thus, in .February, when the 
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pressure generally became about normal after an unusual depression in 
January, the change affected the several stations very unequally, Orissa and 
the upper part of the N. W. Produces being most affected, and J ubbulpore 
and Madras the least. In May, again, the pressure fell much less than usual 
as a general rule, but at Akyab the fall was of the almost normal amount ; 
while at Agra and Lucknow it was less than the average fall by nearly 
0*1 inch. In June the fall of pressure was everywhere greater than the 
average, the excess being greatest at Agra and Lucknow, and least at Akyab, 
Madras, and Nagpore. Lastly, in August, with a general abnormal rise of 
pressure, Akyab, Chittagong, Berhampur, and Monghyr show the greatest 
excess, and Agra and Lucknow nearly as much, but the rise at Madras was 
not much greater than the average, and at Port Blair, Yizagapatam, and 
Nagpore about equal and of intermediate amount. 

In 1874 the pressure was abnormally low relatively to other places at 
at Akyab, False Point, and Cuttack, especially the last ; while it was highest 
at Berhampur and Chittagong. 

Agra and Lucknow (especially the last) shewed a low pressure as in 
the preceding year ; but the depression was relatively less intense ; and 
Jhansi and Jubbulpore were relatively high, more especially the latter. The 
persistency of these differences was not less than in former years, as may he 
seen in the table for 1874 ; but I have not been able to trace out any such 
concurrence between these phenomena and the peculiarities of the rainfall 
as are exhibited in the reports and registers of certain previous years. 
The rainfall of 1874 was generally deficient in the western districts of 
Bengal and also the more eastern districts and Arakan ; hut above the 
average at Burdwan, Soory, Contai, and in the Rajshaye and Cooeh Behar 
divisions. In general, too, it was in excess in Behar, Chutia Nagpur, and 
Orissa. In the N. W. and Central Provinces also it was generally abun- 
dant ; Jhansi, Ajmere, and Nagpore being, however, exceptions. In the ear- 
lier part of the monsoon, the rain was plentiful in the N. W. Provinces 
and scanty in Bengal. In September and October this relation was rever- 
sed. 

Lest the somewhat abstract language I have employed in describing 
these phenomena should tend to obscure the physical facts to which the 
tables testify, it will be useful, before proceeding further, to recall to mind 
what these facts really are. Such expressions as normal and abnormal , how- 
ever convenient for describing the mental analysis of a phenomenon which 
results from the concurrent operation of a number of causes, have really 
reference only to our way of regarding it, and none whatever (of necessity) 
to the phenomenon itself. The physical facts educed in the foregoing dis- 
cussion may be thus enunciated : — T hat amid the never ceasing 
changes of condition and place to which every 
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part of the atmosphere is subject, certain states 
tend to perpetuate or reproduce themselves in 
the same region, in such manner as to maintain 
a constant differ ence in the mean or average pres- 
sures of two neighbouring regions; and that this 
t e nde n c y t o a c o n s t an t 1 o c a 1 d i f f e r e n c e i s i n c e r- 
t ain cases maintained throughout those great re- 
volutions of atmospheric density, composition, 
and movement which accompany the alternations 
of the monsoons. Nevertheless these states though protracted are 
not permanent, and disappear after a longer or shorter time. Sometimes 
suddenly, but more frequently by a graduated decrease. 

When this class of phenomena first attracted my attention, my first idea 
was, as would probably occur to most, that the instruments used for measur- 
ing the pressure had either become defective, or had been displaced from 
the vertical position or moved to a different elevation, without the fact having 
been reported. I accordingly had the instruments reeompared and ascertained 
by careful enquiry whether any removal had taken place, but failed to ob- 
tain any explanation of the observed anomalies. Longer experience has 
shewn that two or more neighbouring stations, occasionally participate in 
the same condition of protracted excessive or deficient pressure ; and where 
stations exist intermediate in position between those at which extreme 
opposite conditions prevail, the former continue to shew an intermediate 
condition. I should add that, as far as regards Bengal, I have given the 
utmost care to ensure that all barometric observations shall he rigorously 
comparable, and after a careful consideration of all the circumstances, I am. 
able to see no reason to doubt tbe validity of the phenomena indicated by 
the registers.^ 

* The most remarkable case of protracted differences of pressure, which are never- 
theless not permanent, is that shewn by False Point and Cuttack, as compared with 
the suiTomiding stations. The registers shew that after remaining abnormally low 
throughout the year 1868, the pressure rose at the beginning of 1869 and at False 
Point remained unusually high throughout the years 1869, 1870, and 1871. At the 
begixmingof 1872 it again fell, and remained relatively low during the two years 
following. Now at False Point the same instrument (a marine barometer of the 
Fitzroy pattern) was used continuously by the same observer, and, I am assured, 
in the same place, from the time wdien the station was originally established up 
to the end of 1872; it was then replaced by a marine barometer on the New 
principle, without any change in the general value of the readings. At Cuttack 
the original instrument was replaced towards the end of 1869, but the two were 
read simultaneously for a fortnight, and, after applying the corrections which had been 
previously determined in Calcutta, the readings were found to be identical. The second 
instrument was again replaced in December 1872 by a Casella’s standard, which was 
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If then, as I cannot but conclude, the distribution of pressure in India 
is subject to protracted local variations, which nevertheless are not perma- 
nent, it seems probable that we may find herein a clue to the explanation 
of those irregularities of the rainfall that have so important an influence 
on the welfare of the people ; and the connection between the two classes 
of phenomena must become a question of very high practical as well as 
scientific importance. 

I Lave already shewn reasons why this enquiry cannot be satisfactorily 
undertaken at present. For instance, the establishment of an observatory 
at the Nicobars in May 1873, brought to light the apparent existence of a 
remarkable barometric depression in that neighbourhood, of which -we 
should otherwise have remained in ignorance. What its extent may have 
been, we do not know, hut its position is such that it must have been in- 
fluential in drawing aside a portion of the monsoon current which otherwise 
would pass up the Bay towards Northern India. So long as we remain 
without information of the meteorological conditions in any part of the 
Indian monsoon area, we cannot he sure that the effects we witness in Nor- 
thern India may not have resulted from causes whose seat lies without our 
area. 

But although any comprehensive discussion of the subject is impossi- 
ble, I may point to some observed relations between barometric depression 
and rainfall which are, I think, too striking to be a fortuitous coincidence. X 
refer more especially to the excessively heavy rainfall which occurred in the 
region of which the town of Ifughli is the centre, in August 1868 ; when 
a very intense depression lay near Bangor Point (100 miles to the south) 
off the mouth of the Hughli. In the previous month of June, when the 
site of the minimum pressure was in the neighbourhood of False Point, the 
region of excessive rainfall lay about Balasore and Contai (100 miles to the 
north), and throughout the season, while, the barometric depression held its 
place in the N. W. corner of the Bay, the excessive rainfall was restricted to 
the south-w'Gst. corner of the Grangetie delta, although the fall was heavy 
over a considerable part of the delta. In Behar on the other hand, and in. 

fixed in position by myself, and a second series of simultaneous readings for a month, 
gave, after due correction, the same results. The instrument had been moved to a differ- 
ent house, I believe in 1870 ; but a line of levels taken at my request by the Executive 
Engineer of the station shewed that the two positions of the instrument were apprecia- 
bly at the same level. The Saugor Island barometer which in 1868 shewed as great 
a fall below the usual pressure as that of Ealse Point, has been compared three times, 
viz, when first supplied to the station, again by myself on the spot at the end of 1870, 
and lastly with a Casella’s standard supplied to the station in 1873. The results of 
these comparisons agreed accurately, and the instrument has always been in the 
same position. 
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Chitta- 

gong. 


Calcutta. Sagar Id. False Pt. Cuttack. 


Akyab. 


+ *024 + *016 

+ *011 — *039 


+ *026 — *010 
+ *008 — *032 
+ *102 + *054 

0 — *043 
+ *03 5 — *020 
— *020 — *128 
0 — *072 
+ *034 — . *021 
— *014 — *049 


+ *004 — *009 — *001 

— *011 — *025 + *018 

+ *063 + *045 + *072 

— *002 — *035 + *047 

+ *004 — *001 .+ *049 

— *088 — *067 — *013 

— *004 — *016 + *011 

+ ‘ 046 h + *016 + *009 

— *034 

+ *0201 + * 004 ! + *002 


August, . . , 
September, 
October, . 
November, 
December, , 


the 1ST. W. Provinces, the rainfall of this year was deficient. I may here 
point to a parallelism between this case and that of the rainfall in cyclones, 
in which it appears, by the common consent of observers, that the greatest 
rainfall occurs in advance of the cyclone-centre. 

Now something similar to the above relation seems to be traceable in 
other cases when the depression is less intense and the effect more extensive. 
In 1873, although the fall was deficient in Bengal and the N. W. Provinces, 
it was not so in the Punjab nor about Boorkee and Agra, which lay to the 
west or north-west of the abnormal depression in Oude ; that is to say, be- 
yond the depression, in the course followed by the vapour-bearing winds. It 
was very copious also in Burmah, which lay beyond (to the north and north- 
east of) the Nicobar depression, the monsoon-current here being from the 
south-west. In 1871, when there was an abnormal depression in the east 
of the Bay, in Orissa, and about Jubbulpore $ (how far this last may have 
extended east and west we do not know, in the absence of stations) ; the 
rainfall was abundant in the Gangetic valley and Bengal, as well as the 
Central Provinces. But on the other hand, we must not lose sight of the 
fact, that in 1872 and 1873, when the depression was as great or greater in 
the Bay of Bengal and Orissa, the rainfall in Bengal as in Northern India 
generally was light or very deficient.. This fact warns us that we must not 
push too far the conclusions drawn from our present imperfect data. 


The mean or normal values adopted as standards in the following tables 
are those of all registers up to the end of 1874. The number of years in 
each case is from 5 to 8. The table of these values is given at page 15 of 
the Meteorological Beport for Bengal for the year 1874. 


1868. Table of total barometric Anomalies. 


January, 
February, 
March, , . 
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1868. Table of relative barometric Anomalies . 



Sagar Id. 
to Cal- 
cutta. 

False Pt. 
to Cal- 
cutta. 

Cuttack 
to Cal- 
cutta. 

False Pt. 
to Cut- 
tack. 

False Pt. 
to 

Akyab. 

Akyab to 
Chitta- 
gong*. 

January, ...... .......... 

— -008 

— *060 

— -037 

— *023 

— *004 

— *028 

February, 

— *050 

— *054 

— *012 

— *042 

— *036 

+ *004 

March., ...... 

— -036 

— *061 

— *022 

— *039 

— *034 

+ *008 

April, ...... 

— -040 

— *067 

— *019 

— *048 

— *077! 

+ *043 

May, .... ■..! 

— *048 

— *102 

— *039 

1 — *063 

— *072 

+ *027 

June, ...... . . 

— -043 

— *044 

— *002 

— *042 

— *091 ! 

+ *082 

July, 

— *055 

— *079 

— *031 1 

f — *048 

— *093 ! 

+ *050 

August, ...... ............ 

— *108 

— *065 

— *068 1 

+ *003 

— *072 

+ *054 

September, ...... ........ 

— *072 

— *072 

— -004 ! 

— *068 

— *083 

+ *027 

October, .... . . .... 

— *055 

— *047 

+ *012 

— *033 

— *022 

— *007 

November, 

— *035 

— *045 

+ *004 

— *049 

+ *009 

— *034 

December, ................ 

— *015 

i 

— *048 

— *007 

— *041 

— *023 

— *002 
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Port 

Blair. 

Akyab. 

Chitta- 

gong. 

Madras. 

False Pt. 

.Tn unary, 

+ -101 


+ *037 


+ *060 

February, . t 

+ *048 

? 

+ *001 

+ *007 

+ *040 

Marnh, 

+ *020 

+ *010 

— *020 

— *006 

+ *052 

April, 

+ *021 

+ *008 

— *026 

— *005 

+ *040 

May, 

+ *021 

+ *014 

— *015 

— *010 

+ *042 

June, .... ........ 

— *011 

— *030 

— *054 

— *034 

— *003 

July, 

+ *002 

+ *004 

— -020 

— *019 

+ *019 

August, 

+ *010 

+ *041 

+ *033 

— *013 

+ *058 

September, 

+ -006 

+ *029 

— *020 

— *008 

+ *021 

October, 

— *003 

+ *006 

— *037 
+ *012 

— -034 

— -012 

+ *014 

November, 

+ *015 
+ *004 

+ *025 

— *009 

+ *048 

December, 

? 

— *056 

+ *008 




Cuttack. 

Berham- 

pore. 

Mon- 

ghyr. 

Nagpore. 

Jubbul- 

pore. 

January* * • •#>»•••• *• • . # % • * * » 0 * 

+ *052 

! 

+ *056 
+ *016 
— *018 
! — *050 

— *005 

— *151 

— *058 
+ *038 

— *008 
— *011 
+ *011 
— *046 

+ *039 

+ *001 j 

+ *013 ! 
? 

? 

— *030 
+ *006 
+ ‘014 

— *022 
+ *004, 
+ *034 
— *016 

— *001 
— *045 

+ *046 
+ *008 
— *020 

— *007 

— *025 

— *002 
+ *011 
+ *046 

— *036 

— *058 

— *017 
*032 

February, ........ ,,,,,,,, 

+ *038 

March, i 

+ *039 
+ *021 
+ *019 

— *041 
+ ‘015 
+ *055 

— *005 
+ *006 
+ *037 
+ *025 

— *049 

— *034 

— *049 

— .049 
! — *019 
! — *010 

— * *052 

— *036 
+• *018 

— *046 

April, .... 

May, ...... 

June, 

Jalv. 

August, 

September, ...... . . . , .... , . 

October, .......... 

November, 

December, 
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1869. Table of relative barometric Anomalies. 



Akyab to 
Port 
Blair. 

Akyab to 
Chitta- 
gong. 

False Pt. 
to Mad- 
ras. 

False Pt. 
to Cut- 
tack. 

False Pt. 
to Ber- 
hampore. 

Cuttack 

to 

Jubbul- 

pore. 

January, ...... ...... .... 

— *048 

+ *016 

4 *022 

4 *008 

4 *004 

4 *006 

February, ...... 

? 

P 

4 *033 

4 *002 

4 *024 

4 *030 

March, 

— *010 

4 *030 

4 *058 

4 *013 

+ '070 

4 *059 

April, .... 

— -013 

+ *034 

4 *045 

4 *019 

4 *090 

4 *028 

May, 

— -007 

4 *029 

4 *052 

4 *023 

+ -047 

4 *044 

June, 

— -028 

4 *015 

4 *031 

4 *038 

4- *148' 

— *039 

July, 

4 *002 

+ *024 

4 *03S 

4 ’004 

+ -077 

4 *004 

August, 

+ *031 

+ *008 

4 *045 

4 *003 

4 *020 

4 *009 

September, 

+ *023 

4 *049 

4 *013 

+ -026 

4 *029 

4 *031 

October, 

4 -009 

+ -043 

4 *026 

4 -008 

4 *025 

4 *064 

November, 

4 *010 

4 *013 

+ -057 

4 *011 

4 ‘037 


December, 

P 

P 

4 *064 

— *017 

4 *054 

+ -057 



Cuttack 

Jubbul- 

Berham- 

Berham- 

False Pt. 



to Mon- 

pore to 

pore to 

pore to 

to 



gbyr. 

Nagpore. 

Mon- 

Chitta- 

Akyab. 





8‘hyr. 

gong. 


January, 


4 *013 

4 *047 

4 *017 

; 4 *oi9 

4 *007 

February, 


+ *037 

4 *0o3 

4 *015 

1 4 *015 

? 

March, ........ 


+ *026 

4 *029 

— *031 

4 *002 

4 *042 

April, 


l 

4 *027 

? 

— *024 

4 *032 

May, 


? 

4 *024 

? 

4 010 

4 *028 

June, . 


— *011 

4 *047 

— *121 

— *097 

■4 *036 

July, 


4 *009 

4 *030 

— *064 

— *038 

4 *015 

August, 


+ *041 

4 *056 

4 *024 

4 *005 

4 *017 

September, 


4 *017 

4 *016 

4 *014 

4 *012 

— *008 

October, , 


+ *002 

— *022 

— *015 

4 *036 

4 *008 

November, ’ ...... . . . . . . 


4 *003 

— *035 

— *023 

— *001 

4 *023 

December, i 


+ *041 

4 *014 

— *030 

— *012 

? 
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Port 

Blair. 

Akyab. 

Chitta- 

gong*. 

Madras. 

Vizaga- 

patam. 

False Pt. 

.Tarmary, ............ .... 

— *159 

? 

— *072 

— . *083 

— *098 

— 010 

February, ........ ........ 

— *042 

— *015 

— *042 

— *034 

— *052 

4 *029 

Ma.rrvh t . . . . ..... . . . . . . , . , 

— *032 

— * *017 

— *050 

— *022 

— *021 

4 ‘017 

April, . . . . .... .... 

— *024 

— *014 

— *038 

— *031 

— *007 

4 *019 

"May.' ,v : , .V.,. 

; — *032 

^ *041 

— *014 

i — *057 

— *045 

I — *044 

.■****v > . » * • * * * • * * * * * * * * 

June, . . . . . . v. V.Y.V. . . . , 

— *004 

4 *064 

1 4 *0631 

, 4 *005 

4 ‘037 1 

, 4 *068 

Julv. . . . . ......... ... .... 

I — *023 

4 *007 

— *020 

— *008 

— *019 i 

— *007 

August,. . 

— *037 

— *021 

— *023 

— *007 

— *009 

4 *008 

September, ...... . . . . . . . . 

— -019 

4 *026 

4 *014 

4 *001 

1 — *007 1 

4 *036 

Octcher, . . .»"« ...... . . 

— *006 

4 *028 

— *004 

4 *007 

4 *004 ! 

4 *028 

November, ' . . . . . . w! 

— *012 

4 *005 

— *028 

4 ‘008 

— *017 

4 *001 

December," „ t . . t . . . . . . . . . 

— *069 

4 *002 

— *009 

. 4 *020 

4 *013 

4 *036 
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1870. Table of total barometric Anomalies. 



Cuttack. 

Berham- 

pore. 

Mon- 

ghyr. 

; Jubbul- 
pore. 

Nag-pore. 


— -033 

— *063 

— *028 

— *085 

— -0 55 


4 -015 

— *034 

— *004 

+ *008 

+ *001 


4 *019 

— *027 

— *003 

4 *039 

4 *004 


! 4 *020 

4 *003 

4 *017 

4 *009 

— *023 


— -052 

— *065 

— *066 

+ -0X3 

| — *027 

J J ’ 

+ *038 

4 *064 

+ *024 

+ -036 

+ *037 


— -021 

! — *028 

— *032 

+ -007 

— *015 

V Ui} J 

+ *016 

— *019 

— *003 

— -037 

4 *006 


+ *022 

— *001 I 

4 *001 

■4* *00o 

4- *024 


4 *006 

— *011 

— *015 

— *034 

— *003 


— *013 

— *018 

— *024 

— *034 

4- *010 


— -060 

— -007 

— *006 

— *003 

4- *072 
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Akyab to 
Port 
Blair. 

Akyab to 
Chitta- 
gong. 

Vizag-a- 
patam to 
Madias. 

False Pt. 
to Viza- 
gapatam. 

False Pt. 
to Cut- 
tack. 

False Pt. 
to Ber- 
hampore. 


P 

? 

— *015 

4 *088 

4 *023 

4 *0o3 


+ -027 

+ -027 

— *018 

4 *081 

4 *014 

4 *063 


4 *015 

4 *033 

4 *001 

4 *038 

— *002 

4 *044 


+ -010 

4 *024 

0 

4 *034 

— *001 

4 *016 

Mav . 

— *009 

— -027 

4 *012 

4 *001 

+ -008 

4 *021 


4- *068 

4 *001 

4 *032 

4 *031 

4 *030 

4 *004 

Julv 7 . . . . . , 

4- *030 

+ -027 

— *011 

4 *011 

4 *014 

4 *021 


4 *016 

4 *002 

— *002 

4 *017 

— *008 

4 *027 


4 *045 

4 *012 

— *008 

4 *043 

4 *014 

+ -037 


4 *034 

4 *012 

— *003 

4 *024 

4 *022 

4 *039 


4 *017 

4 *033 

— *025 

4 *018 

4 *014 

4 *019 


4 *071 

4 *011 

— *007 

4 *023 

4 *096 

4 *043 








Cuttack 
to Jub- 
bulpore. 

Cuttack 
to Mon- 1 
ghyr. 

Berham- 
pore to 
Mon- 
ghyr. 

Berham-i 
pore to i 
Chitta- 
gong. 

Jubbul- ' 
pore to 
Nagpore. 

False Pt. 
to 

Akyab. 

.Torn if), TV. 

4 *052 

— *005 

— *035 

4 *009 

— *030 

? 

Ti'fi'hmflrv- ........ ........ 

4 *007 

4 *019 

— *030 

4 *008 

! 4 *007 

4 *044 

March, «««**•»• . . « • 

— *020 

4 *022 

i — *024 

4 *023 

4 *03o 

4 *034 

Arvnl ...... .... 

4 *011 

4 *003 

— *014 

4 *035 

4 *032 

4 *033 

Mav. .<•«•* ...... 

— *065 

4 *014 

4 *001 

— *051 

4 *040 

i — *003 

JtDlOj ,»««»*«» ...... ...... 

4 *002 

4 *014 

4 *040 

4 *001 

— *001 

4 *004 

•Tnlv. .... .... .... .... .... 

— *028 

4 *011 

4 *004 

— *008 

4 ‘023 

— *014 

V WJ-J > »«** ...» 

Anfnifit. .... ...... .... .... 

4 *053 

4 *019 

— *016 

4 *004 

— *043 

4 *029 

September. .... .... 

4 *017 

4 *021 

— *002 

— -015 

— -019 

4 *010 

Ootobfiv, .I.-** •••* ...... 

4 *040 

4 *021 

4 004 

— *007 

— *031 

0 

TsTAVATYlbAV. 

4 *021 

4 *011 

4 *006 

4 *010 

— *044 

— *004 
4 *034 

"nAAAmTlAT’ 

— *063 

— *054 

— *001 

4 *002 

— *075 
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1871, Table of total barometric Anomalies. 



Port 

Blair. 

Akyab. 

Chitta- 

gong. 

Madras. 

. 

Yizaga- 

patam. 

False PC 

January, 

_ 

*021 

— -044 

— *036 


*014 

4- *004 

0 . 

February, . . . , 

— 

*010 

— *018 

— -029 

— - 

*018 

— *011 

— *004 

March, 


? 

+ *009 

4- -013 

4- 

*013 

4- *012 

4- *011 

April, 


P 

+ *012 

+ *015 

4- 

*016 

4- *007 

4- *024 

May, 


? 

— *007 

4- *002 

4- 

*023 

+ *014 

■f *021 

June, .... .... 

4- 

*030 

— *033 

— *026 

— 

•002 

— *031 

— *018 

July, ,,'. 

4- 

•016 

— -oio 

— *015 

4- 

*005 

— *002 

4- *012 

August, 

+ 

*022 

— -003 

4- *012 

4- 

*011 

4- *021 

4- *026 

September, 

4- 

*001 

— -oio 

4- *014 

— 

*007 

— *021 

4- *010 

October, ■ ..... 

4- 

•001 

— *022 

— *015 

4- 

*015 

4*. *015 

4- *016 

November, 

+ 

•006 

— -007 

— *005 

— 

•on 

— *002 

4- *013 

December, 

+ 

*023 

+ *026 

4* ’035 

4- 

*018 

4- *008 

4- *046 

; 


. 

Cuttack. 

Berkam- 

jiore. 

Mon- 

g-hyr. 

Jubbul- 

pore. 

Nagpore. 

Benares. 

January, 


*035 

— *033 

— *030 

4* 

*001 

4- *059 

— *01S 

February, 

— 

*028 

— *041 

— *038 

— 

*029 

4- *006 

— -030 

March, 

— 

*003 

— *012 

4- *009 

— 

*005 

+ *028 

— *013 

April, 

— - 

*004 

4- *011 

4- *020 

4- 

*003 

4- *014 

4- *011 

May, 

— 

*010 

4- *038 

4- *048 

4- 

*006 

4- *066 

4- -041 

June, 

- — 

*044 

- *011 

— *005 

— 

*046 

— *011 

— *008 

July, 

— 

*011 

! — *007 

+ *008 

— 

*016 

4* *026 

4- *010 

August, .... ...... ........ j 

4- 

*010 

— *011 

4- *018 

— 

*005 

4* *029; 

+ *029 

September, j 

— 

*034 

, — *022 

— *006 


*060 

— *00S 

— *030 

October, j 

— 

•031 

— *029 

— *022 

+ 

*023 

4- *017 

— *012 

November, 

— 

*045 

j — *042 

— *035 

— 

*032 

— *043 

— *021 

December, y. 


*014 

; ■ ■;.1 

j 4- *015 

4- *021 


*018 

— *013 

r 

4- *016 


1871. Table of relative barometric Anomalies. 



Akvab to- Akvab to 

Yizajya- 

False Pt 

■False Pfc.'False Pt. 


Port 

Chitta- 

patam to 

to Yiza- 

to Gut- 

! to Bor- 


Blair. 

gong. 

Madras. 

gapatam. 

tack. 

jhampore. 

January, ........ 

— *023 

"4r *008 

+ -CIS 

— *004 

4- *035 

4- -033 

February,' «■ 

— *008 

+ *011 

4* *00o 

4- *007 

4- *024 

4- *037 

March, ........ 

? 

— -005 

— *001 

— *001 

+ -014 

+ -023 

April, ...... ........ .... 

P 

— *003 

— *009 

1 4- *017 

4- *028 

4- *013 

May, 

? 

— *009 

— *009 

4- *007 

4- *031 

— *017 

June, ... ,'y. , , ;;/• , . . . 

— *063 

— *007 

— *029 

4- *013 

4* ‘026 

— *007 

July, ..... . . . . 

— *026 

4- *005 

— *007 

. 4- *014 

4- *023 

4* *019 

Angnst, 

— *025 

— *015 

4- "010 

4- *005 

4- ‘016 

+ *037 

September, .... 

— : *011 

— *024 

— *014 

h *031 

+ *044 

4- *032 

October, ' . . . . .... 

— *023 

— *006 

0 

+ *001 

4- *047 

4- *045 

November, . .. . ..... ...... 

— *013 

— *002 

4- *009 

4- *01 0 

4- *058 

4- *055 

December, . . . . . . . . , . , . . . 

4- *003 

— *009 

— *010 

4- *038 

4- *060 

4- *031 
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1871. Table of relative barometric Anomalies. 



False Pt. 
to 

Akyab. 

Cuttack 
to Jtib- 
bnlpore. 

Cuttack 
to Mon- 
gbyr. 

Berham- 
to Mon- 
gbyr. 

Berbam- 
pore to 
Chitta- 
gong. 

Jiibbnl- 
pore to 
Nagpore. 

Jubbul- 
pore to 
Benares. 


+ -044 


*036 

— -005 

— *008 

+ *003 


*058 

4 *019 


4 -014 

4 

*001 

- 1 - *010 

— *003 

— *012 



*035 

4 - *011 

March , .... ...... 

+ *002 

. : + 

*002 

— *012 

— *021 

— *025 

; 

•033 

4 *008 

April, .... ...... 

+ *012 


*007 

— *024 

— *009 

— *004 


*011 

— *008 

Hay , 

4 *028 


*016 

— *058 

— *010 

4 *036 



*060 

— *035 

Juno , 

.+ *015 


*002 

— *039 

— *006 

4 *015 



*035 

— *038 

.Tnlv 

+ *022 

+ 

*005 

— *019 

— *015 

4 *008 


*042 

— *026 

August, 

+ *029 

+ 

•015 

— .008 ! 

— *029 

— *023 I 

: . ___ _ 

*034 

— *034 

September, 

i + *020 

4 

*026 

— .028 

— *016 

— *036 

. 

*052 

— *030 

October, ........ 

+ *038 


*056 

— .009 

— *007 

— *014 

~b • 

*006 

4 *035 

November, ...... 

- 1 - *020 

jA 

•013 

— .010 

— *007 

— *037 

. 4. 

•on 

— *011 

December, ...... 

4 *020 

4 

*004 

— .035 

— -006 

— *020 


•005 

— *034 




1872. Table of total barometric Anomalies. 



Port 

Blair. 

Akyab. 

Chitta- 

gong. 

Mad- 

ras. 

Yizaga- 

patam. 

False Pt. 

Cuttack. 

Berham- 

pore. 

January, 

+ *028 

4 *014 

4 *027 

4 *013 

. + 

*035 

+ 

*015 

— *022 

4 *028 

February, . , . . 

4 *011 

4 *020 

4 *033 

+ *oos 

4 

*016 

. — 

*004 

— *013 

4 *029 

March, 

4 *022 

4 *002 

4* *00 i 

+ *008 

— 

*005 

— 

*030 

— *026 

— *008 

April., 

■—*016 

— *023 

— *001 

4 *008 


0 

— 

*011 

— '001 

4 *012 

May, 

— *007 

— *019 

4 *002 

— *016 

— 

*006 

— 

*081 

— *011 

4* *015 

June, ........ 

— *019 

— *003 

,4 *026 

4 *010 

4 

*010 

— 

*041 

— *036 

: 4- *047 

July, 

— *012! 

— *008 

4- *025 

4 *005 

4- 

*013 

— 

*020 

— *018 

j 4 *033 

August, 

— *026 

— *026 

— *005 

— ‘018 


*030 

— 

*050 

— *040 

! — *011 

September, .... 

— *011 

— *011 

4 *040 

4 *006 

•4 

*016 

. 4 

*023 

4 *020 

I 4 *089 

October, ...... 

— *024 

— *010 

+ *002 

— *008 

— 

•Oil 

— 

*019 

— *032 

4 *012 

November, .... 

— *038 

— -045 

—'•■038 

— *039 

— . 

*029 j 


*041 

— *045 

— *016 

December, .... 

— *024 

— *059 

— *046 

— *034 

— 1 

*041 J 

■ — ' 

*052 j 

— *065 

; — *041 



Mon- . 
gkyr. 

Jubbul- 

pore. 

Nagpore. 

Benares. 

Jbansi. 

Agra. 

Luck- 

now, 

January, ...» .... 

+ -oar 

4 *006 

— *001 

4 

*018 

— *015 

4 *017 

4 *014 

February, ...... 

4 *024 

4 *021 

— *003 

4 

*018 

— *018 

— *004 

4 *027 

March, 

— *008 

4 *006 

4 *007 


*005 

+ -017 

— *012 


April, 

4 *001 

4- *014 

+ -019 

4 

*012 

— *001 

— *022 

4 *0.11 

May, 

4 *002 

— *020 

4 *001 

. — 

‘001 

4 *011 

— *026 

4 *015 

June, 

4- *024 

' 4 *009 

4 *010 

4 

*020 

4 *033 

— *001 

■ 4 *032 

July, 

4 *022 

4 *001 

4 *010 

4 

*012 

4 *036 

4 *001 

4 *080 

,AUgUSt, -.I'-,;,* . . . . . . 

— -016 

— *032 

— *038 

. — 

*021 

— *016 

— *023 

— *024 

September, 

4- *038 

4 *040 

4 *024 

4 

*040 

4 *042 

4 *033 

" P' : VO 

October, ........ 

4- *008 

4 *018 

4 *001 

4 

*006 

— *024 

4 *002 

? 

November, ...... 

— *022 

— *019 

— *031 


*017 

— *047 

— *039 

? 

December, 

— *035 

— *025 

— *048 


*040 

— •038 

— *052 

— *054 



1876.] Barometric Anomalies . 

1872, Table of relative barometric Anomalies. 
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Akyab 
to Port 
Blair. 

Akyab 

to 

Chitta- 

gong 

Viza- 

gapatam 

to 

Madras. 

False Pt. 
to Viza- 
gapatam 

False 
Pt. to 
Cut- 
tack. 

False Pt. 
to Ber- 
hampore. 

False Pt. 
to 

Akyab. 

Cuttack 
to Jub- 
bulpore. 

January, 

— *014 

—•013 

+ *022 

— *020 

+ •037 

— •013 

+ *001 

— ■028 

February, .... 

+ *009 

—*013 

+ *008 

— -020 

+ *009 

— •033 

— -024 

— *034 

March, 

—•020 

—*005 

— •013 

— -025 

—•004 

— *022 

— •032 

— *032 

April, . 

—*007 

—*022 

— •008 

— •Oil 1 

—•010 

— •023 

+ -012 

— 015 

May, . , . 

—*012 

—*021 1 

! + -010 

— *025 

— 020 

— •046 

— •012 

+ -009 

June, . * 

+ *016! 

—*029 

0 

-*051 

— *005 

— -088 

— -038 

— *045 

July, 

i + *004 

-*033 

+ *008 

— *033 

—•002 

— 053 

— *012 

— *019 

August, 

0 

—*021 

— •012 

— •020 

—•010 

— •039 

— *024 

— *008 

September, 

+ •022 

'—•029 

+ *010 

+ -007 

+ -003 

— *016 

+ *012 

— *020 

October, ...... 

+ *014 

—*012 

-*003 

— -DOS 

+ *013 

— •031 

— *009 

— *050 

November, .... 

—*007 

—*007 

+ *010 

— •012 

+ *004 

— *025 

+ 004 

— -026 

December, .... 

— *035 

—•013 

— •007 

— •on 

+ •013 

— •011 

+ *007 

— *040 



Cuttack 
to Ber- 
hampore. 

Cuttack 
to Mon- 
ghyr. 

Berham- 
pore to 
Mon- 
gh}u*. 

Berham- 
pore to 
Chitta- 
gong*. 

January, 

— *050 

— •049 

+ *001 

+ *001 

February, 

— •042 

— *037 

+ *005 

— *004 

March, 

— •018 

— *018 

0 

— *01 5 

April, 

— •013 

— *002 

+ -on 

+ *011 

May, ...... .... 

— *026 

— •013 

+ *013 

+ *013 

June, 

— *083 

— •060 

+ *023 

+ *021 

July, .... 

— •051 

— *040 

+ *011 

+ *008 

August, . . .... 

— •029 

— •024 

+ *005 

— *006 

September, 

— •019 

-*018 

+ *001 

— *001 

October, .... ...... ...... 

— -044 

— •040 

+ *004 

+ *010 

November, ...... ........ 

— •029 

— *023 

+ *006 

+ *012 

December, ........ .... . . . . 

— ■024 

— •030 

+ *006 

+ *005 






| 

Jubbul- 
pore to 
Jhansi. 

Jubbul- 
pore to 
Agra. , 

Lucknow 
to Agra. 

Lucknow 

to 

Jhansi. 

'January, *»■,*. . . . . 

+ *021 

— •Oil 

— 003 

j 

+ *029 

February, . . . . . ..... . . . . v . .j 

+ *039 

+ *025 

+ 031 

+ *045 

March, 

— •on 

+ *018 

+ 017 

— -012 

April, .. . ... 

! + *015 

+ *036 

+ 033 

+ *012 

May, ........ 

! — - 031 

+ *006 

+ 041 

+ *004 

June, , ... v- , .V . . . . . . .. 

| — -024 

+ *010 

+ 033 

— •001 

July. ... f ... . . . . . . . . . . .. . . 

— -035 

0 

+ 029 

— *006 

August, . .... v ."■* . . v 

— -016 

— *009 

— 001 

— *006 

September, ... . . . . ... . . . . 

— -002 

+ *007 


f 

October, 

+ *042 

+ -016 


P 

November, T T . . . , ... ...... 

+ *028 

+ *020 

? 


December, .... 

+ *013 

+ *027 

— •002 

— *016 


J ubbul- 
pore to 
[Nagpore, 


Jubbul- 
pore to 
Benares, 


+ -007 
+ *021 
— *001 

— *005 

— *021 
— *001 
— *009 

*006 
016 
017 
012 
023 


— *012 
+ *003 
+ -Oil 
+ *002 

— -019 

— •Oil 

— *011 
— *011 

0 

+ *012 
— *002 
+ *015 
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1873. Table of total barometric Anomalies . 



Port 

Blair. 

Akyab. 

Chitta- 

gong. 

Mad- 

ras. 

Yizaga- 

patam. 

False Pt. 

Cut- 

tack. 

Berham- 

pore. 

January, ...... 

—•010 

— *051 

— •026 

— 005 

— 008 

— 052 

— 061 

— 045 

February, .... 

— *019 

— •Oil 

+ -001 

+ *005 

+ *020 

— 004 

— 006 

— 004 

Maxell, , , . 

+ *002 

— -002 

+ ‘032 

+ *016 

+ 020 

— 013 

— *004 

+ *011 

April, 

—‘005 

— -025 

+ *010 

— 018 

— *025 

— 045 

— 029 

— 016 

May, 

+ *020 

— •015 

+ ‘035 

'+ 037 

+ 058 i 

[ + 009 

+ *021 

+ *041 

June,... * 

—‘030 

— *058 

— •023 

— O10 

— 035 

1 —059 

— 066 

— 031 

July, 

—‘023 

— *063 

— *033 

— 003 

— 007 

— 073 

— 076' 

— *054 

Ano’iiRt, ...... 

—*003 

+ -014 

+ -056 

+ 008 

+ 021 

— 003 

— 005 

+ *038 

September, .... 

+ -001 

— *018 

+ 020 

+ 024 

+ *008 

— 025 

— O40 1 

— 017 

October, ......I 

—•012 

— *005 

+ '028 

— 006 

+ 017 

+ 004 

— 021 

+ *018 

November, .... 

+ ‘022 

+ *028 

+ *056 

+ 033 

+ 043 

+ 030 

+ *001 

+ *042 

December, .... 

+ ‘031 

0 

+ ‘016 

+ 005 

— 008 

— 009 

— *030 

+ *009 



Mon- 

ghyr. 

Jubbul- 

pore. 

Nag-pore. 

Benares. 

Jhansi. 

Agra. 

Luck- 

now. 

January, 

— 038 

— 007 

— 024 

— 049 

— 053 

— 068 

— 061 

February, ........ 

0 

+ 005 

— Oil 

— *001 

+ 005 

— 017 

— -on 

March, ...... .... 

+ 013 

+ 006 

+ 004 

— 012 

+ 012 

— 028 

— on 

April, ...... .... 

— 030 

— 019 

— *006 

— *038 

— 021 

*057 

— -Oo6 

May, 

+ 028, 

1 + 028 

+ -04 8 

+ 088 

+ 049 

+ *044 

+ *040 

June, 

— 050 

— *034 

— Oil 

— 053 

— 018 

— *059 

— *076 

July, 

— 056 

— 026 

— 021 

_ -04-9 

— 019 

— *047 

— *005 

August, 

+ 029 

+ 024 

+ 010 

? 

+ *03 o 

+ 023 

+ 009 

September, . , . . . . 

— 021 

0 

+ *009 

? 

— -on! 

— 015 

— *037 

October, ...... . . 

+ Oil 

+ 033 

+ 027 

? 

+ 026 

+ 017 

+ 012 

November ...... 

+ *035 

+ 040 

+ 022 

' ? 

+ 043 

+ *033 

+ 028 

December, 

— 008 

+ 022 

+ 002 

? 

+ *005 

— 003 

— Oil 


1873. Table of relative barometric Anomalies. 



Akyab to 
Port 
Blair. 

Akyab to 
Chitta- 
gong. 

Yizaga- 
patam to 
Madras. 

False Pt. 
to Yiza- 
gapatam. 

False Pt. 
to Cut- 
tack. 

False Pt. 
to Ber- 
hampore. 

January, 

— 041 

— 025 

— 003 

— *044 

+ *009 

— *007 

February, 

+ -oos 

— 015 

+ 015 

— 024 

+ *002 

0 

March, ...... ..... 

— 004 

— 034 

+ ‘004 

— 033 

— 009 

— 024 

April, ' , . . . 

— *020 

— *035 

— 007 

1 — 020 1 

— 016 

— 029 

May, 

— 035 

— 050 

— 016 

: _ 044; 

— *012 

— 032 

June, , 

— 028 

— *035 

— 025 

— 024 ! 

: + ..*00 7' i 

— *028 



— - *040 

— *030 

! — 004 

— 064 1 

+ *003 ' 

— -019 

August, , 

+ 017 

— *042 

+ 018 

— 024 ! 

+ 002 

— *041 

September, 

— 019 

— 038 

— 016 

— 033 | 

, + *015 | 

— *008 

October, ................ 

+ *007 

— 033 

+ 023 

— 013 i 

+ *025 ; 

• — *014 

November, ...... ........ 

+ *006 

028 

+ *010 

— *013 

+ *026| 

— *012 

December, 

— 031 

— 016 

— 013 

— OOl 

+ *021 1 

— 018 
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1873, Table of relative barometric Anomalies. 



False Pt. 
to 

Akyab. 

Cuttack 

to 

Jubbul- 

pore. 

Cuttack 
to Ber- 
liampore. 

Cuttack ' 
to Mon- 
ghyr. 

lerham- ] 
pore to 
Mon- 
ghyr. 

Berhara- 
pore to 
Chitta- 
gong*. 

January, * . . 



— -001 

— *054 

— -016 

— -023 

1 

— *007 

— *019 

February, ... 



4 *007 

— *011 

— *002 

— *006 

— *004 

— *008 

March, ..... 



— -on 

— *010 

— *01 0 

— -017 

— *002 

— *021 

April, ...... 




— -020 

— *010 

— *013 

+ *001 

4 *014 

— *026 

May, .... . . • 



4 *024 

— -007 

— *020 

— *007 

4 *013 

4 *006 

June, 



— *001 

— *032 

— *035 

— *016 

+ *019 

- *008 

July, ...... . 



— *010 

— *050 

— *022 

— *020 

+ *002 

— *021 

August, 



— -0X7 

— *029 

— '043 

— *034 

4 *009 

— *018 

September, . 



— ‘007 

— *040 

— -023 

— *019 

4 *004 

— *037 




4 *009 

— *054 

— *039 

— *032 

4 *007 

— *010 

November, . 



+ '002 

*— *036 

— -038 

— *031 

4 *007 

_ -014 

December, . . . 



— -009 

— - *052 

— *039 

— *022 

+ *017 

— *007 




Jubbul- 

Jubbul- 

Jubbul- 

Jubbul- 

Lucknow 

Lucknow 




pore to 

pore to 

pore to 

pore to 


to 




Nagpore. 

Benares. 

Jhansi. 

Agra. 

to Agra. 

Jhansi. 

January, . « . 

..... . 


+ '017 

+ *042 

4. *046 

4 *061 

4 *007 

— *008 

February, . . . 



+ *016 

+ -006 

0 

4 *022 

+ *006 

— *016 

March, 

. . . . . . 


+ *002 

4 *018 

— *006 

4 *034 

+ *017 

— *02 3 

April, 



— *013 

4 *019 

+ *002 

4 *038 

4 *001 

— -035 

May, .... . • . 


. ...... 

— *020 

— '010 

*021 

+ *016 

— *004 

— *009 

June, ...... . 



— *023 

4 '019 

*016 

4 *025 

— *017 

— *058 

July, .... . . . 



— *005 

4 *023 

— *007 

4 *021 

— *018 

— - *046 

August, . . . . . 

t f t r f * 


4 '014 

P 

— *011 

4 *001 

— *014 

— *026 

September, . 



— *009 

P 

+ *011 

4 *015 

— *022 

— *02 6 

October, 



4 *006 

P 

+ *007 

4 *016 

— *005 

— ‘014 

November, . 



+ *01S 

■i : - ? 

— *003 

4 *007 

— *005 

— *015 

December, . . . 



4* *020 

? 

4 *017 

4 *025 

— *008 

— *016 


1874. Table of total barometric Anomalies. 



Port 

Blair. 

Akyab. 

Chitta- 

gong. 

Mad- 

ras. 

Yizaga- 

patam. 

False Pt. 

Cut- 

tack. 

Berham- 

pore. 

January, 

4 *062 

+ -037 

4 *060 

4 *047 

4 *065 

4 

•037 

4 *010 

4 *041 

February, " 

4 *013 

4 *030 

4 *055 

4 *016 

4 *029 

4 

*011 

— -004 

4 *021 

March, ........ 

— *010 

— *016 

4 *022 

— •019 

— -004 


*027 

— *028 

— 012 

April, 

4 *025 

4 *023 

4 *0o2 

4 ‘030 

4 *024 


*004 

— *003 

4 *015 

May, 

— *002 

— *033' 

— *004 

— *032 

— *014 


*057 

— *049 

— *046 

June, . . . . . . « ... 

4 *002 

4 *014 

4 *055 

4 *022; 

4 *011 

4 

*001 

— *006 

4 *069 

July, 

— *004 

4 *005 ! 

4 *049 

4 *001 

4 *016 

4 

*005 

— *008 

4 *069 

August, ...... 

4 *013! — *009 

4 *010 

4 *008 

— *001 

■r— .. 

*032 

— *043 

— *005 

September, .... 

— *008; 4- *007 

1 4 *035; 

— *026 

4 *006 

4 

*015 

— *014 

4 *017 

October, 

4 *004 i — *01.5 

— *005 1 

— *022| 

— *024 

v ; 4— 

*041 

— *075 

— *026 

■,November,;' , .A;- 

— •018 + -007 

4 *015 

4 *011] 

4 *005 

■ — 

*003 

i— *027 

4 *022 

December, .... 

— *040 

4 *002 

4 *026 

4 '016, 

4 *027 

+ 

*021 

— -006 

4 *031 

! 
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1874. Table of total barometric Anomalies. 



Mon- 

gbyr. 

Jubbul- 

pore. 

Nagpore. 

Benares. 

Jbansi. 

Agra. 

Luck- 

now. 

January, 

+ *032 

4* *039 

+ *025 

+ *002 

4- *030 

+ *010 

— *001 

February,.,,,..,. 

+ *015 
— *021 

— -015 

— -028 
— -002 

— *004 
+ *007 
4- *030 

— *009 

— -026 
— *022 

— *009 

— *020 
4- *016 

— *008 

— *042 

— *002 

— *020 

— *055 

— *014 

April, 

— *005 

May, 

— *080 

? 

— *033 

— *094 

— *028 

— *056 

; — *089 

June, ' 

4- *036 

4- *040 

4- *023 

4- *020 

4- *032 

4- *023 

: 4- *02i 

July, 

+ *048 

4- *022 

4- *016 

+ *019 

4" *035 

4- *015 

+ *021 

August, ........ 

— *010 

4* *004 

4 *003 

? 

— *008 

— *018 

— *022 

September, ...... 

+ ‘015 

4- *053 

4- *006 

? ;: 

4- *010 

— *012 

— *011 

October, 

— *023 

4- *011 

— *018 

: ? 

— *018 

— *043 

— *031 

November, 

4- *024 

+ *039 

4- *025 

F 

4- *016 

— *003 

4- *002 

December, 

4- *023 

+ *058 

4* *032 

9 

? 

4- *003 

— *002 
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Akyab t( 
Port 
Blair. 

Akyab t< 
Chitta- 
gong. 

Vizaga- 
patam t( 
Madras. 

False Pt 
to Viza- 
gapatam 

False Pt 
to Cut- 
tack. 

. False Pt. 
to Ber- 
hampore. 

February, ... .■» * 

March, 

April, 

May, 

June, . y ...... . . . . . . . ..... 

July, 

August, 

September, 

October, 

November, 

December, .... 

— *025 
4- *027 

— *006 
— *002 

— *031 
+ *012 
+ *009 

— *022 
4- *015 
— *019 
4- *025 
4- *042 

— *023 

— *025 

— *038 

— *029 

— *029 

— *041 

— *044 

— *019 
~ *028 

— *010 
— *008 
— *024 

4- *018 
4- *013 
4- *015 
— *006 
4- *018 
— *011 
4- *015 

— *009 
4- *032 

— *002 
— *006 
4- *011 

— *028 
— *018 

— *023 

— *028 

— *043 

— *010 
— *011 

— *031 
4- *009 

— *017 

— *008 
4- *006 

' 4- *027 
4- *015 
4- *001 
— *001 
— *012 
4- *007 
4- *013 
+ *011 
4- *029 
4- *034 
4- *024 
4- *027 

— *004 

— *010 
— *015 

— *019 

— *011 
— *068 

— *064 

— *027 

— *002 

— *015 

— *025 

— *010 


False Pt. 
to 

Akyab. 

Cuttack 
to Jub- 
bulpore. 

| Cuttack 
to Ber- 
hampore. 

Cuttack 
to Mon- 
ghyr. 

Berham- 
pore to 
Mon- 
ghyr. 

Berham- 
pore to 
Chitta- 
gong. 

January, 

February, . . 

March, .............. .. . . 

April, . . .. 

May, 

June, 

July, 

August, ............. , . . . . 

September, .. .. .... , . .... 

October, 

November, 

December,., 

0 

— *019 

— *011 

— *027 

— *024 

— *013 

0 

— *023 

4- *008 

— *026 
— *010 

4* -019 

— *029 
4* *011 

0 

— *001 
? 

— *046 

— *030 

— *047 

— *068 
— *086 
— -066 
— *064 

— *031 

— *025 

— *016 
— *018 

— ‘003 

— *075 

— *077 

— *038 

— *031 

— *049 

— *049 

— *037 

— *022 

— *019 

— *007 
+ *002 

4- *031 
— - -042 

— *056 

— *033 

— *029 

— *052 

— *051 

— *029 

4- *009 
4- *006 
4* *009 
4- *020 
+ *034 
■f *033 

4- *021 

4- *005 

4- *002 
— *003 
— ■ *002 
+ *008 

— *019 

— *034 

— *033 

— *037 

— *042 

4“ *014 
+ *020 

— *015 

— *018 
— *021 
+ *007 

4- *005 
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1874. Table of relative barometric Anomalies . 



Jubbul- 
pore to 
Nagpore. 

Jubbul- 
pore to 
Benares. 

Jubbul- 
pore to 
Jhansi 

Jubbul- 
pore to 
Agra. 

Lucknow 
to Agra. 

Lucknow 

to 

Jhansi. 

January, . 

4 *014 

+ -037 

+ *009 

4 *029 

— *011 

— *031 

February, 

— *011 

— -006 

— *006 

— *007 

— *012 

— *011 

March, 

— *035 

— *002 

— *008 

+ *014 

— -013 

— *035 

April, 

— *032 

4 *020 

— *018 

O 

— *012 

— *030 

May, 

? 

? 

? 

? 

; — *038 

; — *061 

June, 

4 *017 

4 *020 

4- *008 

+ *017 

— *002 

— *011 

July, 

4 *006 

4 *003 

— *013 

+ *007 

4 *006! 

— *014 

August, 

+ *001 

? 

+ *012 

4 *022 

— *004 

— *014 

September, * . 

4 *047 

? 

4 *043 

4 *065 

4 *001 

— *021 

October, ....... ...... ...... 1 

4 *029 

? 

4 *029 

4- *054 

4 *012 

— *013 

November, ...» 

4 *014 

? 

4 *013 

4 *042 

4 *005 

— *014 

December, 

4 *026 

? 

? . 

4 *055 

— *005 

9 


TN .-^-Description of a new Species of Phasmidse. — 

By James Wood-Mason. 

(Reed. April 20tli ; — Read May 3rd, 1876.) 

(With Plate XI). 

LONCHODES VEBRTTCIEER. 

$ ? . Head armed between the middle of the eyes with two for- 
wardly curved conical horns, connected by a slight transverse .elevation, and 
with the hinder margin divided by notches into four or five tubercles. 
Antennae long and setaceous. Mesosternum longitudinally carinate. The 
upper surface of thorax and abdomen traversed by a fine raised longitudinal 
line, sharper and finer in the female. The mesothorax moderately dilated 
at the insertion of the legs. Legs weak ; all the femora have two minute 
spinules placed close together in the same straight line near the apex below, 
and the four posterior ones slightly widen from the proximal to the distal 
end, but neither pair is thickened ; upper edge of the tibiae and the first 
tarsal joint of fore -legs elevated into a sharp foliaceous crest, these parts 
being simple in the rest of the legs. 

$ . Body quite smooth. The abdomen is uniform in width or tapers 
to an almost imperceptible extent from its base to the apex of the 6th 
segment ; the 7th dorsal segment is dilated, the 8th, which is slightly swollen, 
narrowed, from base to apex, both are obtusely carinate ; the strongly carinate 
basal half of the 9th is divided by a linear slit into two parts connected by 


48 


J. Wood-Mason — On a new Species of Phasmidse. 


[Ho. 1, 


membrane only, its apical half forming tbe deflexed and slightly incurved arms 
of tbe forceps, which when closed are in contact at their tips only. Each 
arm of the forceps is furnished on its upper edge with about five short and 
stout dark brown incurved teeth, one of the teeth larger and more incurved 
than the rest being placed at the very extremity ; and on the lower edge 
at the base with a very strongly toothed nearly semicircular process, the 
teeth of which interlock when the forceps is closed, and near the apex with 
one or two teeth. The terminal ventral segment forms a conoidal mass, the 
posterior slope of which is longitudinally carinate and the free end broadly 
rounded. The cerci anales are short, obtuse, depressed, and just perceptibly 
forcipated, being slightly but abruptly incurved at the very tips. 

? . Body entirely covered with granules, which are very much less 
distinct on the seven posterior segments of the abdomen. Mesothorax con- 
siderably dilated at the insertion of the legs. The abdomen tapers slightly 
from base to apex of first segment, then widens slightly to the end of the 
5th, which is marked above on its expanded posterior half with a low, rough, 
wart-like excrescence ; the 7th is depressed and provided belov T at the middle 
of its hinder margin with a very short broadly rounded process, from which 
a limp acuminate process projects straight backwards ,* three terminal dorsal 
segments narrower, tapering slightly to their apex, the last scarcely emargi- 
nate and carrying a longitudinally carinate semioval plate at its extremity ; 
all the segments, especially the three last, with a small tubercle at the 
middle of the hinder border of their dorsal arcs. Operculum sub-spatulate 
in outline as seen from below, with a moderately well- developed carina 
about the middle of its posterior half. The foliaceous crest of the fore- 
tibise is expanded into a plaited lobe at the end of its proximal half. The 
minute cerci are covered by the slightly produced postero -lateral angles of 
the last segment. 

$ . Total length, 3 in. 7 lin. ; head, 1J ; proth., If ; mesoth., Ilf ; 
metath., 6J ; abd., 18 + 4f = 22f ; antenn., 27f lines. . 

? . Total length, 4 in. 8| lin. ,* head, 2f ; proth., 2 J ; mesoth., 14-J ; 
metath., 9 ; abd,, 23f + 4f = 2S ; antenn., 23 f lines. 

Hab. — Two males and a single female were captured on South Anda- 
man by my native collector in 1872 ; and an immature example of the latter 
sex was presented to me by Mr. E. IT. Man, during my visit to these islands 
in the same year. 

This species forms — with Lonchodes amour ops , Westw., nodosus , De- 
Haan, Irevipes , G. E. Gray, uniformis , Westw., Crcmangensisf DelTaan, 

* The whole structure of the two insects is opposed to the supposition that the 
Thasma ne?natodes is the male of the T. Grawangeyise of DeHaan : an insect with com- 
paratively-short and filiform antennae, with the first joint of its fore tarsi long and 
simple, and with minute conical cephalic horns, can hardly be the male of one in which the 
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bifoliatus . j DeHaan, etc. — a little group all the members of which are dis- 
tinguished, amongst other things, by having the tibise and the first tarsal joint 
o£ the fore-legs raised into sharp foliaceous crests. This section of the 
genus is represented in India by L. brevipes , which is said to be a native 
of the Malabar coast, the fauna of which is well-known to be largely leavened 
with Malay forms. 


EXPLANATION OF PLATE XI. 

Fig. 1. The male, of the natural size. 2. The three terminal segments of the 
abdomen, seen from the side, x 2, 3. Do., from below, x 3. 4. The terminal 

segment, from below, greatly enlarged so as to show the structure of the forceps. 5. 
The female, of the natural size. 6. The five terminal segments of the abdomen, 
seen from the side, of the natural size. 



V .- — Descrip tion of Felis Shawiana, a new Lyncine Cat from Eastern 
Turkestan. — By W. T. Blanford, F B. 8., Sfc. 

(Received June 2nd ; — Read June 7th, 1876.) 

Amongst the collections made by the late Dr. Stoliczka in Eastern 
Turkestan, was an imperfect skin of a cat. Although I thought it probable 
that it belonged to an undescribed form, there was a bare possibility that it 
might be a specimen of a species inhabiting Western Turkestan and describ- 
ed by Dr. J. E. Gray in 1873* as Chaus caudatus. The tail was certainly 
much shorter than was represented in Dr. Gray’s figure, but this might have 
been due in part at least to a portion having been lost. Accordingly, in the 
list of the collections published in last year’s J ournal,t I noted the species 
as Felis sp, near F. par dim ( ? Chaus caudatus , Gray). 

Decently two additional skins of the same cat have been brought from 
Yarkand, one by Mr. Shaw and the other by Dr. Scully. Both have been 
entrusted to me for examination and description. Neither is perfect, but 
Mr. Shaw’s specimen only wants the paws, and the whole skeleton has been 
preserved with the skin. It is evident that the species is quite distinct 
from Chaus caudatus , the tail being considerably shorter and the skull of 
quite a different form. I propose to name this interesting species after 

antennae are long and setaceous and much longer than those of its supposed partner, in 
which the first joint of the fore tarsi is sharply crested, and in which the head is armed 
with foliaceous horns ; but it will, I feel confident, prove to be the opposite sex of an 
insect closely allied to lonchodes (olim Bacillus) euniculus (eonf. P. A. S. R., 1873, p. 149 ; 
and A. and M. N. IL, 4th. Scr., 1873, Yol. XII, p. 348), A fine specimen of L . Crawan * 
ymsis, £ , has been sent by my native collector from Johore, in the Malay peninsula. 

* P. Z. S. 1874, p. 31, PI. VI, VII. 
t J. A. S. R., 1875, XLIV. Pt. 2, p. 106, 
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Mr. Shaw, to whom we are so largely indebted for our knowledge of 
Yarkand and Kashghar. 

Felis Shawiana, sp. nov. 

Delis F. domestieam magnitudine superans , ad F. chaus proximo acce- 
dens ; griseofulva , mgro-maculata, subfrus alba atqiie maculis nigris majo - 
ribas ornata ; caudd breviusculd, supra, apicem versus, nec infra, nigro- 
transfasciatd ; cranio elongato, ei F. viverrinse simili ; roller e molli, basin 
versus pallule purpurascenti-griseo ; longitudine (sc. pellis ) sine caudd 
bipedali, caudce 7 — 8 me., cranii 4.25. 

Hab. — Eastern Turkestan, in the plains around Yarkand and Kashghar. 

Description. — General colour, pale greyish fulvous above, the back 
rather darker than the sides, underparts white ; the body marked throughout 
with rather small black spots, which are largest on the abdomen, smaller 
and closer together on the shoulders and thighs, tending to form cross lines 
on the latter, and indistinct on the middle of the back ; anterior portion of 
the face and muzzle whitish, cheek stripes of rusty red and black hairs 
mixed. Ears rather more rufous outside, especially towards the tip, which is 
blackish brown, and pointed, the hairs at the end scarcely lengthened, inte- 
rior of ears white. There are some faint rufous spots at the side of the 
neck. Breast very faintly rufous with one narrow brownish band across. 
Inner side of limbs mostly white, a black band inside the forearm, and a 
very black spot behind the tarsus. Apparently there are two black bands 
inside the thigh, but the limbs are ill preserved in all the specimens. Tail 
dusky above near the base, with 5 or 6 black bars above on the posterior 
half, none below, the dark bars closer together towards the tip. Fur soft, 
moderately long, purplish grey towards the base. 

The size appears rather to exceed that of a domestic cat, and to equal 
that of the Chaus. The tail apparently is about half the length of the body 
without the head. In the two best skins examined the length from nose to 
rump is about 25 inches, the tails 7 to 8, but very little dependence can be 
placed on such measurements. The tail- vertebrae from the posterior end of 
the sacrum measure when put together 8*75 inches, which would coincide 
with a tail measurement outside the body of about 7|- inches. 

The skeleton is that of an adult animal and the following are dimen- 
sions of the skull and limb bones ; 

Metre Inches 


Total length of skull, TOS 4*25 

Length from incisors to lower edge of foramen 

magnum, *093 8*67 

Breadth across hinder parts of zygomatic arches, *078 2*87 

„ behind postorbital processes, *031 1*23 

Least breadth of face between orbits, *020 0*8 
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Metre Inches 


Length of suture between nasal bones, *025 1* 

Greatest diameter of bony orbit, *032 1*25 

Length of bony palate behind incisors, *041 1*63 

Length of mandible, *073 2*88 

Height of do. from the angle to the top of the 

eoronoid process, *033 1*3 

Length of femur, *140 5*52 

„ of tibia, *141 5*57 

„ of humerus, *126 4*95 

„ of radius, -133 5*26 


Compared with the skull of Delis chans , that of D. Shawiana is com- 
paratively longer, it has the nasal portion more elongate, the face less con- 
vex, the breadth behind the postorbital processes less, whilst the processes 
themselves are longer and project farther. The true lynxes have an even 
shorter and more convex skull and so have the smaller typical cats. The skull 
of Chaus caudatus approximates to that of the true cats, being rounder and 
shorter than that of D. Chaus. The only skull I can find which approaches 
in form to that of Delis Shawiam belongs to D. viverrim, the type of 
Gray’s genus Yiverriceps , a cat with a peculiarly long head. 

Delis Shawiam is distinguished externally from D. ( Chaus ) caudata 
by its much shorter tail, from D. Chaus by being spotted throughout, and 
from D. torquaia (D. ornata , Gray) by its shorter tail, more rufous 
colouration, and distinct black spots on the abdomen. It is very different 
from D. eupiiluraf which has red spots on the sides and rufous bars across 
the breast. 

* Elliot, P. Z. S., 1871, p. 758, PL LXXVI. 



YI. — Description of a new species of Cetoniidse.— 

By James Wqod-Masok. 

(Read Jan. 5th, 1876.) 

Sub-fam. GOLIATHIITJE. 

HETEEOREI2TA Roepstoretxi. 

P. A. S. B., 1876, p. 4. 

'Told... nigra , nitida ; clypeo ut in H. Chilclrenii ; elyfris singulis macula 
farm subguadrata cel subovata alba. 

Long . iota marls tmic., 15 mm. ; fam. 15| mm. 

Wholly black, sliining, somewhat attenuated ; clypeus as in H. Child - 
renii ; a small subquadrate or subovate spot— dirty straw-coloured in the 
dead but brilliant white in the living insect — occupies about the second 
fourth of the length and the external or anterior two-thirds of the breadth 
of each elytron. The fore tibise are subbidentate in the female, and the 
abdomen of the male is longitudinally channeled below. 

The species belongs to the same little group as HU. bimacula , eonfa- 
sa, Cuvera , and Childrenii , from all of which it differs in being wholly 
black, no part of its body being coloured blood-red as in those species, in 
its slenderer and more attenuated form, and in the smaller size of the 
patches on the elytra ; but it agrees with the last-named in the structure 
of the clypeus and in the form of the mesosternal process. 

In slenderness of body, H. Boepstorffli somewhat approaches H. mod- 
est®, Wallace — a species belonging to a different section of the genus. 

Hab. — South Andaman, where it was collected by Mr. F. A. de .Boep- ■ 
storfk 
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VII. — An Account of Experiments made in 1875 and 1876 in various parts 
of India, for the purpose of comparing the observed Temperature of the 
Dew-point with that computed from the Psyehrometer by different 
Methods of Deduction . — By Henry R Blanfobd, F. G. Me- 
teorological Reporter to the Go vernment of India. 

(Received May 29th ; — Read June 7th, 1876.) 

The observations of which the results are detailed and discussed in 
this paper, were made with the special object of ascertaining how far 
the usual methods of computing the hygrometric state of the atmosphere 
from observations of the dry and wet bulbs thermometers, under the 
conditions^ now adopted at Indian meteorological observatories, afford 
trustworthy results ; more especially in the extremely dry atmosphere 
of the interior of India during the hot season. The observations are to a 
certain extent desultory, having been made during inspection tours in 
different parts of India, and under various conditions of exposure ; and the 
results shew some discrepancies, greater than might be expected from more 
systematic work, and had there been means at hand to introduce such im- 
provements in the manipulation of the hygrometer as experience has sug- 
gested. Causes of disturbance, which would produce but little effect in a 
more humid atmosphere, become influential when the dew point is 40° and 

* The thermometers are exposed on a frame with 1 or 2 cross bars (generally pro- 
tected by wire netting at back and front) under a thatched shed open on all sides to 
the wind. Where properly constructed the shed is 20 ft. long by 12 ft* wide, but some 
are smaller than this. 

8 R: ; V \ wwV,'. x-i/A 
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more below the temperature of the air, and observations made at a distance 
from all the convenient appliances of a physical laboratory, in hot winds 
and under the intense glare of an Indian sun, are not easily endowed with 
that precision which is desirable and which is easily to be attained in a well 
fitted observatory of a high class. I can only say that I have endeavoured 
to take all such precautions as were practicable and if the range of indivi- 
dual error is on the whole considerable, I believe that the mean result 
affords a trustworthy criterion of the comparative value of the psy chrome- 
trie methods ; and that, with proper precautions, very trustworthy data of 
the hygrometrie state of the atmosphere may be obtained with the dry and 
wet bulb thermometers, at all events when the humidity does not fall below 
20 per cent, of saturation. Greater degrees of dryness I have as yet had 
no opportunity of testing ; though such are prevalent somewhat later in the 
season than when my observations were made ; especially in Sind and the 
Punjab, and on the plateau of Central India. 

The earlier series of observations were made during an inspection tour 
in the Madras Presidency, in April 1875. I regret that the original rough 
record has been mislaid, and I am able to give only the means of each set 
of readings. In these series (Nos. 1 to 13 of the Tables), the means adop- 
ted for the readings of the Begnault’s hygrometer include the temperatures 
at which the dew disappeared from the silver capsule of the instrument, 
which is not the case with the later series. In striking the adopted mean 
of each set of readings, the mean temperature at which dew was deposited 
and that at which it disappeared were taken separately, and the mean of the 
two results adopted as the dew-point. T]ie difference, however, rarely 
amounted to a degree, and is very small in comparison with the difference 
of the temperature and that of the dew-point. 

The later series were made during a recent tour in Upper India, in the 
months of March and April. The air temperatures are generally lower than 
the Madras series, but the dew-points are proportionally lower. They 
indicate a very dry atmosphere, although not so low a relative humidity as is 
shewn later in the season by the registers of many stations in the interior. 

The same hygrometer has been used throughout. It is one of Casella’s 
manufacture, and is of the form represented in his illustrated catalogue ; 
it has a single capsule, the air-thermo meter being freely exposed ; and the 
evaporation of the ether is accelerated by blowing from the mouth through 
a piece of elastic tubing about 15 inches in length. Both the thermome- 
ters have been verified by myself; at the freezing point by immersion in 
crushed ice ; and through the range of observation, by comparison with a Ivew 
standard (No. 374) which I received in IS 68 from Prof. Balfour Stewart. 

At the Madras stations (excepting Triehinopoly and Madras), the 
psychometric observations were made with the observatory thermometers 
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(with small pea-bulbs) which Mr. Pogson had verified by comparison with a 
Kew standard in Ms possession. 

The Upper Indian series (16 to 21) of psychrometric observations were 
made with a pair of Casella’s thermometers of the Kew pattern (with small 
spherical bulbs) mounted, 6 inches apart, on a portable wooden stand, in 
such manner that the free access of air is unimpeded in all directions. 
Both thermometers have been compared in water with my Kew standard 
and have also been verified at the freezing point. The wet bulb was covered 
with a single thickness of old thin calico ; the water bottle was placed 2 
inches to the side of the bulb, with the water level \ inch below it, and 
communication was made by a well-washed lamp-wick of some dozen 
threads of coarse yarn. Care was taken that the bulb was at all times well 
moistened. 

The psychrometer observations at Triehinopoly, Madras, and Calcutta 
were taken with a sling thermometer, viz. that of the hygrometer, in 
the intervals of the dew-point observations. 

In most cases the readings of the instruments were made by two ob- 
servers, one of whom (myself) read off the Regnault, and the other the 
psychrometer, on the dew-point signal being given by the first observer. 
In very dry states of the atmosphere, the mercury of both the dry and wet 
bulbs is in a state of constant oscillation, tMough a range of a degree or 
more ; moreover, unless the silver capsule is very highly burnished and free 
from microscopic scratches, there is considerable difficulty in seizing the 
exact temperature at wMch dew appears, since the quantity deposited is 
very small and but slightly dulls the surface even at 3 or 4° below the dew- 
point. The surface of the capsule having been polished with plate-powder, 
was not in the best condition, and it is likely that some of the discrepancies 
to be noticed in the tables may have been in some measure due to this; 
but I do not think that the error thus arising could exceed a few tenths of 
a degree, as great watchfulness was exerted, and any observation that appear- 
ed doubtful at the time was rejected. I shall in the sequel suggest some 
precautions and improvements wMch may be useful to future observers. 

In the following Tables, the dew-point determined directly by the 
hygrometer is compared with that computed from simultaneous observa- 
tions of the psychrometer by each of the three methods in common use. 
The first is August’s formula as corrected by Regnault and adapted to Eng- 
lish standards. It is given at page 47 of Guyot’s Hygrometric Tables, for 
wet-bulb temperatures above the freezing point as follows : 

^ 0*480 x 4 (t—f) 7 ^ 0*480 (t—f) 7 

* =/ “ 8io - j ' C i gas) * =/- U5o=? — 4 

wherein $ is the tension of saturated vapour at the temperature of the dew- 
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point, / the same at the temperature t of the wet bulb, t the air tempera- 
ture and h the barometer reading. 

The development of this formula may be found in Regnault’s original 
paper, published in the Comfit es renclus for April 1845, or in the transla- 
tion given in the 3rd Volume of Taylor’s Scientific Memoirs. Also in the 
article { ITygrometry’ in Watts’s Chemical dictionary. It is based on the 
assumption that the film of air around the wet bulb is saturated with 
vapour, and that the heat lost by this film of air, in falling to the tempera- 
ture of the wet bulb, is exactly equal to the latent heat absorbed by the 
water which passes into vapour in the act of bringing it to saturation. 

The second is Apjohn’s well-known formula, given in almost all English 
manuals of physics and meteorology, as follows, for temperatures of f 
above the freezing point : 

„ A. > W * 

* f S8 ' SO 

The development of this formula was given by Dr. Apjohn in the 
Transactions of the Royal Irish Academy, November 1834, and is reproduced in 
Professor Everett’s translation of Deschanel’s Natural Philosophy. It pro- 
ceeds on precisely the same assumption as the previous formula, but assumes 
a mean constant instead of a variable value for the latent heat of vapour, 
by which the formula is somewhat simplified ; the difference of the results 
afforded by Apjohn’s and August’s formula depends, however, mainly on 
the different values assumed for the constant coefficients common to the 
two formulae. 

In applying these formulae, I have taken the vapour-tensions from a 
table lately computed for the mean latitude of 22°, from that given by the 
Rev. Robert Dixon for the latitude of Dublin. 

Gllaisher’s factors, with which the third values of the dew-point are 
obtained, are those published in 1856. Their use is of course open to the 
objection that they take no account of variations of barometric pressure. 
As a rule they seem to give a result too low with a high relative humidity 
and too high with low humidities. 



Table I. A . — Aljsiract of observations made in 1875, chiefly in the Mstdras Presidency * 



I* A, — Co ntinued. 



■Observations made in 1876 in Upper India. 
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Assuming the direct dew-point determinations to be correct, the fol- 
lowing are the errors shewn by the several computations. 


Table II . — Errors of Dew-points computed, from Esychrometer by 
different methods. 




D. P. 

Errors. 


Place. 

Series 

below 



I 




Conditions. 



air. 

Aug. 

Apj. 

Grlaish. 

Secunderabad, . , 

1 

44-7 

+ 

2*5 

+ 

6*1 

+ 

5*4 

V 

Do. 

Do. 

2 

3 

41-0 

44*0 

+ 

+ 

3-3 

4*9 

+ 

+ 

5*9 

8*0 

+ 

3*4 

5*6 

> In thermometer-shed. 

Do. 

4 

41*9 

+ 

3-9 

+ 

7*0 

4- 

4*6 

) 

Bellary, 

5 

40*7 

— 

0-4 

+ 

2*8 

4- 

0*9 

y 

Do. 

6 

? 37*0 

■? — 

7-0 

? 

3*3 

p 

4*7 

Do. 

Do. 

7 

43*7 

— 

2-0 

+ ■ 

1*9 

+ 

0*9 

Do. 

8 

48’3 

— 

■4*6 

+ ■ 

0*6 

+ 

1*6 

) 

Combatoor, 

9 

4S’l 

+ 

0*5 

4* 

4*6 

+' 

3*8 

) 

Do. 

10 

49-6 

+ 

1*9 

+ ■ 

6*1 

+ 

5*5 

Bo. 

Do. 

11 

42’9 

+ 

0-3 

+ 

3*8 

+ 

1*9 

f 

Trickinopoly, 

12 

18’5 

+ 

0-7 

+ 

1*7 

— 

1*6 

In verandah. Sling- 









thermometers. 

Madras, 

13 

31T 

— 

0*3 

+ 

2*3 

— 

0*5 

Do. Do. 

Calcutta, 

Do. 

14 

15 

13’0 

6’3 

+ 

0*4 

0*5 

+ 

0*1 

0*8 



1*6 

0*5 

| In sitting room. Do. 

Allahabad, 

Do. 

16 

17 

29’3 

41*4 

+ 

+ 

0*2 

1*8 

+ 

: + 

3*0 

5*4 

+ 
i + 

2*9 

5*4 

| In verandah. 

Agra, 

18 

45’1 

— 

6 T 

— 

0*2 

i + 

3*7 

Do. 

Lahore, 

19 

42’9 

+ 

4*6 

+ 

8*2 

+ 

8*7 

Do. 

Do. 

Do. 

2,0 

21 

35-4 

37*6 

+ 

2*9 

0*8 

+ 

+ 

1*4 

4*6 

+ 

+ 

3*2 

6*7 

| In thermometer-shed; 

Mean,* 



+ 

0*46 

+ 

3*70 

+ 

3*00 



In most of the above series the computed is higher than the observed 
dew-point, especially when the computation is made by Apjohn’s formula. 
The exceptions are series 6 at Bellary (in which, however, I think the 
dew-point observation is open to considerable doubtf) and series 14 at 
Calcutta and IS at Agra, in which the computed values are too low. 

The following table exhibits the mean results of the table of errors, viz., 
the numbers of sets of observations whick give excessive or deficient dew- 
point temperatures, the mean error, the extreme errors and the sums of the 
squares of the errors, positive and negative, by each method of reduction. 

* Omitting series 6. 

f It is not unlikely that there has heen some error in the determination of the 
dew-point by the direct method, which, it may be observed, is derived from 2 observa- 
tions only (one of deposition and one of disappearance). These observations were taken 
in among the 7 of the preceding’ series, and I have separated them on account of their 
discrepancy. I have not, however, felt justified in rejecting- them, since I have no 
knowledge of any cause of error affecting them which might not have affected others*- 

9 
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Table III. 



Sets 

obs. 

Mean 

Highest. 

Lowest. 

Sums of squares 

Method. 






; of errors. 


in excess. 

in defects 

Error. 

■ 

+ 

— 

4- 

— 

By August's form., 

13 

7 

+ 0*46 

4*9 

6*1 , 

86*13 

71-19 

» Apjohn’s „ 

18 

2 

+ 3*70 

8*0 

0*2 

406*98 ! 

0*05 

„ Glaisher’s facs. 

16 

4 

+ 3*00 

00 

A 

1*6 

327*80 

5*62 


If we take those series only that were made in the theiunometer- sheds, 
"with a mean difference of 42*7° (extremes 35*4 and 49*6) between the air- 
temperature and the dew-point, the errors of the several methods are as 
follow ; 


Table IY. 


Method. 

Ser 

in excess. 

ies. 

in def. 

Mean 

Error. 

Highest. 

+ 

Lowest. 

Sums of squares 
of errors. 

+ 

— 

By August’s form., 

1 8 

4 

+ 0*68 

4*9 

4*6 

60*95 

33*73 

» Apjohn’s „ 

12 

0 

+ 4-40 

8*0 

— 

292-76 

— 

„ Glaisher’s facs., 

12 

0 

+ 3*62 

6*7 

! 

200-85 

— 


The first general conclusion to he drawn from this discussion is that 
while the results shew a considerable range of error (which may be in part 
due to a faulty use of the Regnault), on the mean of all the observations, the 
dew-point computed by August’s formula from observations of the psychro- 
meter made under an open shed, comes very near to that observed with 
Eegnault’s hygrometer, even when the dew-point is more than 40° below 
the temperature of the air. Both Apjohn’s formula and Glai slier’ s factors 
appear to give too high a result. 

With regard to the less complete exposure afforded by a verandah, or 
any place through which the air is not moving freely, the two Allahabad 
series (16 and 17) and the first Lahore series (19) shew that the psyehro- 
meter, in such a situation, gives too high a humidity by all the methods of 
reduction ; and the Secunderabad series (1 to 4) though made under a shed, 
tend to support the conclusion that a still atmosphere is prejudicial to all 
the psychrometric method. These observations were taken on the day of 
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the solar eclipse ; the sky was cloudy ; and in the shed, the air was appre- 
ciably motionless. The shed was screened from such little wind as stirred 
the anemometer, partly by a neighbouring building, and partly by rising 
ground. Even on the top of a neighbouring rock, on which the anemome- 
ter was fixed on a post, there was sufficient air only to stir the vanes at 
intervals, and in the shed the atmosphere was still and oppressive. Hence 
it would appear that under all conditions a still atmosphere is unfavourable 
to the accuracy of the psychrometric method. This conclusion has already 
been drawn by previous observers. 

These conclusions must nevertheless be regarded as provisional only, 
until similar experiments shall have been made with more consistent results, 

I have said that the experience now gained has shewn the necessity 
for some additional precautions and improvements in the use of the Beg- 
nault’s hygrometer in a very dry atmosphere; and I will mention these, in 
the hope that other observers may be induced to pursue the investigation. 
These are — 

1st . — The silver capsule must be highly burnished and free from micros- 
copic scratches, which so reflect the light as to make it very difficult to 
seize the moment of dew-deposition. This surface can be given only by 
hand-polishing with the softest part of the skin (care being taken that the 
skin is free from grit) and with the application of a little carefully kept 
jeweller’s rouge. Plate powder, wash leather, and soft rag are equally to be 
avoided ; and when once polished, great care must be taken to preserve the 
instrument from grit and dust. The Indian rubber tube which communi- 
cates with the air pipe, must be kept apart from the instrument when not 
in use, or the sulphur evaporating from it will quickly blacken the surface. 

2nd . — The mouth tube of Casella’s instruments should be replaced by 
a finger bellows or some other portable form of blower which can be worked 
rapidly but is under complete control ; or else the instrument should be 
adapted for the use of an aspirator. 

3rd . — A black screen should be so placed at the side of the instrument 
that its reflection may be thrown from one side of the silver capsule to the 
eye. 

Mh . — In experimenting in the open air, great care must be taken not 
to sit to windward of the hygrometer and not to approach it nearer than 
is absolutely necessary to take the reading. The mouth and nose should be 
covered with a handkerchief during the experiment to prevent any breath 
reaching the instrument. 

5th . — In very dry states of the atmosphere it is best to take a prelimi- 
nary observation in which the blowing is continued until a decided and 
comparatively copious deposit is formed, noting as nearly as possible the 
temperature at which it first appears. This observation is made for guid- 
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ance only. In the subsequent observations, by regulating the flow of air, 
the temperature is to be lowered very gradually as it approaches the point 
noted ; and on the first appearance of dullness, the blast is arrested, but 
the reading of the thermometer is not to be taken till it reaches its lowest 
point. 

There are other points to be attended to, which unpractised observers 
frequently neglect. One is to keep the eye on the same level as the top of 
the mercurial column of the thermometer (whether that of the hygrometer 
or psychrometer) when taking the reading, in order to avoid the errors of 
parallax. This is a point which it is most difficult to enforce on those who 
are not thoroughly trained observers, and such persons are few in India. 

The capsule must not be more than three parts filled with ether, and 
at first a very gentle blast must be applied or the ether will spill over the 
surface of the capsule ; and if not perfectly pure, will impair its polish. 
The ether must be free from water. 


Till . — List of the Birds collected on the ’Expedition into the Dafla Hills , 
Assam , together with those obtained in the adjacent Darrang Tend . — 
By Major H. H. Godwin- Austen - , E. B. G. E. Z. Sfe., Dep- 
uty Supt. Topographical Survey of India* 

(Received May 26th ; — Read June 7th 1876). 

(With Plates III & IV.) 

Having been placed in charge of the survey-party attached to the 
force which, under the command of Brigadier-General W. J. P. Stafford, 
0. B., penetrated into the Dafla Hills during the winter of 1874 — 75, an op- 
portunity was presented of forming collections in a portion of the N. E. 
Frontier which had never before been visited. It was an opportunity not 
to be lost, as it would extend considerably the undoubted range of many 
interesting or little-known Himalayan forms towards the east into the 
Indo-Burman and West China faunas ; while there was also the great proba- 
bility of discovering new forms, not only among the birds, but in other 
branches of zoology. On arriving in Calcutta in October 1874, I received 
much assistance and advice from Messrs. Wood-Mason and G. Hevill, of the 
Indian Museum, and at the recommendation of the former was permitted to 
entertain and take with me a native taxidermist, with extra coolies for the 
carriage of specimens, store-boxes, <fce. ; my cordial thanks are due for this 
aid and for the interest shewn by the above-named gentlemen. The list 
shews that I was tolerably successful, notwithstanding that the force did 
not penetrate beyond the first large valley at the back of the outer range, 
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which attains an elevation of from 4000—8000 feet. Had I reached the 
inner ranges of 10 — 12000 feet lying beyond, and got out of the region of 
dense sombre forest, there is no doubt but that my success would have 
been much greater. It may be said that from Darjiling to this part of the 
Eastern Himalaya, a distance of 280 miles, the ground had scarcely been 
worked, for the few mammals, birds, reptiles, &c., collected in Bhutan, or re- 
corded as found there, have mostly come from the portion of the country in 
the neighbourhood of Darjiling. A few birds were collected by the mission 
under that zealous and talented explorer Captain Pemberton, in 1888, accom- 
panied by Dr. Griffiths, who was more interested in the botany than in the 
zoology ; while the mission under the hon. Ashley Eden started with a 
taxidermist, who, owing to the difficulty of obtaining coolies, had to be sent 
back from Sipchii just beyond Dalingkote, after having only obtained a few 
ordinary Darjiling species ; and Mr. L. Mandelli has, I believe, been lately 
sending his collectors into the Western Bhutan Doars ; but from the Sun- 
kos Diver, eastward, no naturalist has had a chance of exploring the outer 
hill- tracts. % 

I was fortunate in having assistants who took a lively interest in col- 
lecting, and my thanks are especially due to Messrs. Ogle and Eobert, of 
the Topographical Survey, and to Mr. J. Lister, of the Botanical Gardens, 
Calcutta, who was attached to my party to collect botanical specimens. Mr. 
Dobert’s zeal and energy have been conspicuous, both here and in the Naga 
Hills, and the list of species has been largely added to by him. General 
Stafford and other officers of the force took a lively interest in the birds of 
the country, and I am indebted to them for several interesting things. 

The portion of the Eastern Himalaya occupied by the Dafla Tribe, 
wherein the collection was made, extends from E. long. 98° to long. 94°, 
on lat. 27°, or a distance of about 60 miles. The district of Darrung lies 
along the base of the hills extending south to the Brahmaputra Diver, with 
a breadth of about 18 miles. 

The hill-portion of the Dafla country is covered from base to summit 
with dense forest, the larger trees being clothed with thick creepers ; and the 
bottoms of the ravines are occupied by a luxuriant growth of bamboo, canes, 
tree-ferns, screw-pines, plantains, &c. Such luxuriant vegetation renders the 
scenery on rivers like the Dikrang and Burroi exceedingly beautiful, but it 
is monotonous. As one ascends, the underwood becomes thinner, and at 
7000 feet the forest is composed almost exclusively of a straight-stemmed 
bamboo, with oak, rhododendron, and other large trees. Clearings for cul- 
tivation are the only open ground seen, and these are of no great extent. 
The Terai portion between the Dikrang and Burroi, where a good many birds 
in the list were obtained, is covered with a sea of high grass, intersected 
with sluggish nullas, the banks of which are generally fringed with forest ,* 
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this extends towards and meets the forest belt at the foot of the hills, a belt 
which occasionally attains a breadth of some 8 miles and is most difficult to 
work through. On the upper plateaux, such as the Bishnath plain, the grass 
grows in less luxuriance, the country is much more open, and a change in 
the birds is noticed at once. Compared with other parts in which I have 
collected, birds are rare, both in point of number and species, and this is no 
doubt due to the very large extent of sombre dark forest, all possessing the 
same character ; we were there too rather early in the year and before the 
advent of a number of species that make their appearance later when the 
large flowering trees begin to blossom. 

In this list I have omitted a number of the Grallatores to be found in 
the nullas of the Terai, and the list of forms occurring in this part of the 
Assam valley is by no means complete. Some of the commoner birds, such 
as JBloceus haya, QopsycJms saularis , <&c., are not in the collection, either 
from not having been shot or considered worth preserving. A flock of stone- 
plover, probably J Esacus recurvirostris , Cuv., was seen amongst the boulders 
in the bed of the Burroi River just within the gorge, but I failed to secure a 
specimen, and the presence of our camp in the place soon scared them away. 

Lord Walden has again most kindly assisted me in the identification 
and nomenclature, and pointed out many points of interest concerning some 
of the species. 

Duplicates of nearly all the species enumerated have been selected for 
the India Museum, Calcutta. All species marked with an asterisk have not 
been recorded in my former lists of birds from the N. E. Frontier. 


4. Gy ps Ioticijs, Scopoli. 

5. Gyps Beygaleysis, Gmelin. 

Both this and the preceding species were seen in hundreds feeding on 
the dead buffaloes lying along the road-side. Large droves of these 
animals were passing up towards Debrughur, and numbers were dying 
daily from some disease, affording a rich feast for the vultures and 
jackals. 

17. Tiototcultjs alatjdabitjs, Brisson. 

20 a. Mtceohieeax melatoleucus, Blyth. 

The only species of this genus seen was the above. I noticed it sitting 
on the topmost twig of a very high tree, from which it sallied forth now 
and then to capture an insect. Its breast gleamed white against the dark 
blue sky, but, as it was far out of shot and there was no possibility of 
getting near the base of the tree owing to the extreme denseness of the 
underwood and canes, I had to content myself with watching its movements 
through my binoculars. . 
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53. CiBCUS meljlKoletjctts, Gmelin. 

A male and a female were shot in March on the Bishnath plain, where 
the species was pretty common. Mr. J. H. Gurney has (‘ Ibis,’ January, 
1876, p. 130) described the interesting phase of plumage presented by the 
female bird as follows : — 

“ Whilst on the subject of harriers I may remark that in ‘ The Ibis* 
for 1875, pp. 226 — 228, I published some notes on the various plumages of 
G. melanoleueus ; as an addition to these, I now give some particulars of a 
harrier of that species, obtained in the month of March in the Darrany 
(Darrang) district of Assam by Major H. H. Godwin- Austen, and ascer- 
tained by that gentleman to be a female ; premising that an ordinary adult 
male was obtained by the same ornithologist in the same month and in the 
same locality, and that I have been indebted to the good offices of Lord 
Walden for the opportunity of examining both these specimens. In this 
female the feathers on the entire upper surface of the head are blackish 
brown, with narrow rufous edgings ; those of the nape are still darker, and 
without rufous edgings, the entire mantle is of a similar tint, increasing in 
intensity as it approaches the tips of the lower scapulars, which are almost 
black. The general hue of the mantle is apparently unbroken, except by 
narrow buffi edgings to the upper interseapulary feathers ; but on lifting up 
the lower scapulars, the feathers which they conceal are found to be grey, 
barred with blackish brown, which is darkest towards the tip, and in places 
mottled with white on the inner web ; the feathers on the rump are blackish 
brown, more or less tipped with white ; the npper tail-coverts white, with 
one, or at most two, irregular brown spots in each feather ; the tail grey, 
with six irregular transverse bars and a whitish tip, but no tinge of rufous. 
The under surface is marked very much as is represented in £ The Ibis’ for 
1874, Plate X, but with considerably more white on the abdomen, owing to 
the brown streaks being fewer and narrower ; the thighs and under tail-coverts 
are also white, with a few streaks of brown, varying in both length and 
breadth. The wings in this specimen show a remarkable approach to the 
plumage of the adult male ; the whole of the lesser wing-coverts are white, 
but with a broad sagittate mark of dark brown in the centre of each feather, 
the same coloration being extended over the bend of the carpal joint, and 
along the anterior edge of the wing to the commencement of the greater 
coverts ; the black band which in the adult male extends from the neigh- 
bourhood of the carpal joint to the tips of the tertials, is in this specimen 
represented by a corresponding band of dark chocolate brown, varied by 
some of the brown feathers passing, in part, into a decided black, and by a 
few white spots in that part of the band which is near to the carpal # joint ; 
that portion of the wing which is grey in the full-plumage d male is also 
grey in this female, but with transverse bars of dark-brown as in the ordinary 
plumage of male specimens of intermediate age.” 
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“ The principal measurements of this female are as follow : wing 
from carpal joint 15*8, tarsus 8*3, middle toe s. u. 1*45 inches.” 

*71. Hxhtta Hipalexsis, Hodgson. 

Ex. 52, L. 27, W. 19, T. 10*5, t. 8*5, Bf. 2*75, girth round thigh 
5*75 inches, diameter of eyes, which are dark glass-blue with narrow brown 
irides, one inch, mid-toe and -claw 4*5, inner talon 2*4, ear-tufts 3*25 inches. 
1st quill rather short, 4th and 5th equal and longest. 

Eeet dull yellow ; bill pale dingy yellow. 

This fine horned-owl was shot in the day-time out of one of the large 
forest trees now growing on the rampart of the old fort of Purtabghur, in 
the Darrang district ; its presence having been made known by the great 
excitement it was causing among the other birds, who were paying it a 
noisy levee. The crows of course were taking the lead and two hornbills 
(Hydrocissa ciTbirostris) were among its visitors ; it had probably been 
sacrificing a neighbour. It is a grand and most powerfully built bird. 

80. Glaucidium Bbodiei, Burton. 

Toniputu Peak, 7300 ft. 

81 0 . Hrxox Hipaxeitsis, Hodgson. 

The JSF. scutulata of Baffles is the Sumatran bird (vide note by Lord 
Walden in the Catalogue of the Mammals and Birds of Burmah’ by 
Ed. Blyth, J. A. 8. B. 1875). The Ceylon and Malabar birds cannot be 
separated and must stand as JST. hirsuta , Tern., but the Himalayan race 
seems to differ and we ought perhaps to adopt the title Nigalensis , Hodgson, 
for it. 

85. Hibtjedo ebythropygia, Sykes, 

This is the IT. JDaurica of former lists. 

*94. Cheledob Hipaxe:xsis, Hodgson. 

In a clearing above Doripu, a large number were observed, and I shot a 
couple, much to the delight of the Dallas with me, who had never before 
seen a bird knocked over on the wing. A swift was also seen at the same 
time, but I could not get a fair shot, and they soon cleared off. 

108 a. Capeimuxots jotoka, Schlegel. 

This bird was particularly numerous at Ho. 6 camp on the Dikrang. 
The specimens agree exactly with those I have from the Khasi Hills. 

109. Caprimttlgxts axboxotatus, Tickell. 

This species has a loud hard chucking note, which it emits at de- 
cided intervals “ chuck — chuck,” a pause, then “ chuck — chuck — chuck,” 
another pause, “ chuck — chuck,” occasionally sounding it four times. 
O. jotolm may be known at once (as I noticed last summer at Shillong, 
where it is common) by its shorter more softened £< chuck,” which it repeats 
continuously and rapidly for long periods at a time, but only when 
sitting. 
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117. Mebops yiridis, Lin. 

*135 a. Alcedo g-rakdxs, Blytb. 

A specimen of this very rare and beautiful kingfisher was shot on the 
Dikrang Eiver, below Pakfi’s village, where I saw one or two others. The 
original specimen was obtained by Mr. Blyth (J. A. S. B, XIV, p. 190) 
from the base of the Darjeeling Hills, probably in the Teesta valley, well 
within the hills. Dr. Anderson got another from the same locality ; this 
specimen is to be found figured in Sharpe’s ‘ Monograph of the Kingfishers,’ 
and is now in the Indian Museum, Calcutta. I have compared the Dafia 
bird with it ; but it is young, with the bill not fully developed, and it is to 
be regretted that no better example for figuring was then procurable. We 
failed to find Blyth’ s original type, but Mr. Mandelli of Darjeeling has 
kindly sent me a drawing to scale of the bill of one of his own specimens 
and it agrees exactly in size with that of my bird. 

186. Certle rudis, Lin. 

On all the large streams of the Terai. 

*137. Certle guttata, Vigors. 

I saw this large kingfisher several times on the Dikrang river, above 
camp Ho, 6 ; on one occasion four were together, but they are generally 
solitary. I never perceived it hovering like G. metis. Its flight is very 
rapid. 

An officer of the 42nd Assam Light Infantry shot one, and kindly 
made me a present of the skin. 

138. Psaeisomus DALHOUSiiE, Jameson. 

Large scattered flocks moving rapidly through the forest were seen in 
the Dikrang Dkun between Harmutti and the Borpani stockade, keeping to 
the boughs about halfway up the trees. It is curious how exceedingly 
well defined in these forests are the hamits of many birds. Some, such as 
species of Minla , Actinura , Liothrix , Ixtilus , &c., never appear to descend 
out of the light beneath the thick canopy of leaves in the crown of the trees, 
but feed about on them and on the orchidaceous growth that thickly clothes 
the topmost boughs. Others, like the above-named Psarisomm, Irena 
puella , Gr indyer ficmeolns , Ac., keep well in the shade halfway down, while 
others, and particularly the fly-catchers Ghelidorhynx hypoxmitlm and Guli- 
e ip eta cinereoeapilla , remain exclusively in or about the underwood, scarcely 
ever mounting above it into the larger trees. 

The culmen in these specimens was not black (as described by Jerdon), 
but the bill was green above, pale orange below. 

139. Serilopiius rubeoptgius, Hodgson. 

142. Hydro ois s a albirostris, Shaw. 

The commonest hornbill here ; another large one with a red head, pro- 
bably Mytiecros plieatm , was seen in the Dikrang valley but not shot, 
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149. Palasobxis cyaxocephaltts, Lin. 

Narainpur. The same as the P. rosa of former lists, 

*152 a. Paljeoexis melaxorhyxchtts, Wagler. 

Common in the tea-garden at Harmutti. 

157. Pices Mace-i, Yieill. 

*171. GeCXXES STEIOLATES, Blyth, 

Prom the Terai and near Dikrang mukh. 

172. Gecixes occipitalis, Vigors. 

178. Cheysophlegala chloeolophijs, Vieill. 

176. Yexilia pyrehotis, Hodgson. 

Shengorh Peak. 

Bill pale yellow ; legs dull dusky green ,* irides dark dull reel. 

177. Gecixeltts graxtia, McClelland. 

This is called “ Korid ” hy the Dallas. 

178. Micbopteexes refixotes, Malherbe. 

This is the J£ ■pkdioc&ps of former lists. 

1S7. Sasia ociiracea, Hodgson. 

192. Megalj3HA Hodgsoxi, Bonap. 

195. Cyaxops Asiatica, Latham. 

196. Megajaema Praxklixii, Blyth. 

207. Hieeococcyx spaeyerioides, Vigors. 

Young female, — Dikrang valley. 

218. Cexteoptjs Bexgalexsis, Gmelin. 

Young male. 

228. Aeacuxotheea magxa, Hodgson, 

229. JEthopyga Hipalexsis, Hodgson. 

Shengorh Peak, at 6000 ft. I have always found this honey- sucker 
ranging higher than any other of the genus. 

281. IEthopyga saterata, Hodgson. 

Common in the Harjuli,* and along the outer sandstone range. 

*245. Ceethia discolor, Blyth. 

The specimens from the Dafla hills agree perfectly with examples in 
the Indian Museum, Calcutta, with which I compared them. I give the 
description. 

Head black with a medial pale ochreous streak and another over the 
eye * back streaked with pale ochre and dark brown * upper tail- coverts 
ferruginous ; tail rufous. Chin and throat dull pale brown ; belly paler ; 
under tail-coverts pale rusty; primaries black with a pale ochreous hand, 
with subterminal spots and terminal spots on all except the first three ; 
coverts black and spotted. Bill black above, ruddy beneath ; legs horny, 

L. 6*0, W. 2*75, T. 8*0, t. 0*68, Bf. 0*55 inches. 


* Juli, a ravine in the local dialect. 
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261. SlTTA GINNAMOMEOVEXTBIS, Blyth. 

I obtained several of this species in the large trees that have been left 
standing in the tea-garden at Harmutti. They were haunting the holes 
in the stems and preparing to commence breeding. The tail is very square 
in this species. 

252. Sitta eoemosa, Blyth. 

Was occasionally seen and two specimens were secured under Tordpiitu 
Peak at about 5000 ft. 

258. Dekdropixila eroxtalis, Horsf. 

According to Mr. It. B. Sharpe (‘ Stray Feathers’, Yol. III, p. 486), 
this bird will stand under Hodgson’s name coralline s, frontalis being the 
Malayan form, which is distinguished by the pure white colour of the throat. 

254. ITpupa epops, Lin. 

258. Bantus tepheowtus, Vigors. 

268. Tephrobornts pelyica, Hodgson. 

Darpang nulla at the base of the outer hills. 

260. YoLVoervoEA melakoschistus, Hodgson, 

270. Graucalus Macei, Lesson. 

271. Pericrocotus speciosus, Lath. 

278. Pebicbocotus beevieosteis, Vigors. 

278 l). Dicbttbus cathoecus, Swinhoe. 

Assam birds agree very well with those from China, save that the tail 
is rather longer. This is included in my former list as I), Ion// as , which 
is the title of the Javan form. 

280. Dicetjeits pyrrhops, Hodgson. 

282. Chaptia iEYEA, Vieillot. 

Harmutti and Bikrang valley. 

288. Bbing-a remipee, Temm. 

In non-breeding plumage (Dec.) on the JSTiosi ridge near Tanir Peak, a 
good many seen. 

284. Dissemueus graydis, Gould. 

286. Citibia iiottentota, Lin. 

Bides dark reddish brown ; legs and feet black. 

289. Tchitrea apitnts, A. Hay. 

291. Leucocebca albicolbis, Vieillot. 

294. Chelidoryyx hypoxaotha, Blyth. 

Very common. 

295. Culicipeta cikeeeocapilla, Vieillot. 

301. Eumyias melakops, Vigors. 

*808. Cyobnts uyicolor, Blyth. 

A single specimen of this rare fly- catcher was obtained in the Dikrang 
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815. Niltava MACGEiGOBiiE, Burton. 

816. Niltava geaxdis, Blyth. 

Shengorh Peak, at 6000 ft. 

819. SlPHIA STEOPHIATA, HodgSOll. 

A male from Tomputri Peak, and a female from the Dikrang valley. 
I observe that this female differs a good deal from the description of the 
male, which alone is given by Jerclon. Above she is similar throughout, 
except that the frontal band is absent, there being a very slight pale grey 
indication of it. The throat is grey in lieu of black ; breast and abdomen 
dull white, the flanks olivaceous. The rufous gorget is very pale ; indeed, 
there is only just an indication of it. 

828. E ext hbo stebna LETicuBA, Gmelin. 

Irides dark brown. 

Harmutti tea-garden. 

8-18. Myiophoettts Temmikckii, Vigors. 

844. Hyeeobxts Nipalexsis, Hodgson. 

850. Zootheea mOjStticola, Vigors. 

Only one specimen was obtained. This has a very dark coloured plu- 
mage throughout, much darker than any other I have examined. 

855. G-eocichla citbina, Latham. 

366. Tubdus (PiAsrESTicxrs) ettscatus, Pall. 

Shot at Harmutti. 

378. Pabadoxoeyis elayirosteis, Gould. 

Only in the high grass of the low plain country skilling the hills. 

*378 b. Sxjthoba Daelaensis, Godwin- Austen. Plate III. 

I described this very interesting little bird in the Annals and Mag. Nat. 
History for December 1875. I give below a copy of the original description, 
together with some account of the habits of the genus, which are quite parine. 
It is closely allied to S. Mmipurensis, Wald, and G.-Aus., described in * The 
Ibis’, 1875, p. 250. The difference between them is most marked on the under 
side, the chin being grey in the Dafla bird, paling on the upper breast and 
belly to dull yellowish white, while in the Munipur and Naga species the 
chin * and throat are deep black, fading to grey on the breast and thence 
into the white of the lower tail-coverts. There is besides a marked 
difference in size, especially in the bill and legs; this new form being the 
smallest of the genus now known. 

Lcsc. — “ Above; crown of head chrome-brown, back and rump rusty 
olivaceous brown; tail very rich rusty brown, particularly near the base; 
frontal band, passing over the eye to the nape, black ; a white circle round 
eye, with a moustachial streak passing down the side of the neck of the 
same colour ; ear-coverts grey, surmounted by a small streak of golden 
jellow. Chin grey; breast and belly dull, sordid white ; under tail- coverts 
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white ; flanks grey. Shoulder of wing olivaceous ; primaries black, rufous 
at the base, forming a band, the outermost edged white ; their coverts 
black : secondaries grey, edged rich rufous on the outer web, with a narrow 
white edging to the inner. Irides dark brown ; legs and feet pale grey ; 
bill neutral grey. 

“ L. 8-25, W. 1*75, T. 2*10, t. 0*62, Bf. 0*25 inches. 

“ Hah. The bamboo underwood of the forests at 5000 — 7000 feet, first 
obtained on the slopes of Toruputu Peak in January. 

“ These curious little birds associate together in large flocks, making an 
incessant sharp twitter. They are most active, flitting rapidly about the 
foliage of the bamboos, of which the underwood is principally composed. 
They were the most fearless birds I ever met with, perching on twigs with- 
in a couple of yards of one’s head, so close that it was some time before I 
could fire at one without the certainty of blowing it all to pieces, and two 
specimens obtained I had to throw away. The bright- coloured top of the 
head, set off with its black coronal edging, is conspicuous as they fly and 
hop about the branches.” 

# 382. Geammatoptila steiata, Yigors. 

This was a bird seen and heard more than any other at about 6000 
feet in January. It was particularly abundant under Tonipdtii Peak, 
associating in large flocks, their note a chatter mingled with another call 
somewhat simulating the low quack of a duck. On examination of several 
birds they proved to be fruit- and seed-eaters solely, but insect life was at 
the time very scarce. Irides red brown ; legs and feet pale grey. 

L. 10*5, W. 5*5, T. 5*75, t. 1*75, Bf. 0*95 inches. 

I have noticed in these forests that many species of gregarious babbling- 
thrushes associate together, and I have seen as many as three in the same 
large and numerous flock. The large and noisy -white -crested babblers 
( Garrulax leucolophm ) often have other species in their train, among 
others I once shot Eomalorhhms fermginosm. The same habit is to be 
observed with many of the LiotrichincB : for long distances not a bird is to 
be seen or heard, all is as silent as if no life whatever existed ,* when suddenly 
one comes upon a whole assemblage of birds, all actively feeding and an 
incessant chirping and twittering are going on on all sides; they pass on 
through the forest and all is still again. 

884 Gampsoehxschtts eupitlits, Blyth. 

One specimen possesses an incipient collar, but differs in no other 
respect. Mr. Hume has separated this phase or variety of colouration under 
the specific title of G. torqiialns , but I doubt whether so small a variation 
however interesting and worthy of record is enough to entitle the bird to a 
distinctive title. Lord Walden has remarked to me that the collar probably 
denotes a full stage of plumage. 
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385. Pyctoehis Seyeiysis, Gmelin. 

*386 ct. Pyctoehis altieostbis, Jerdon. 

In tliis bird I at first considered I bad got a new species, but it 
agrees so well with. Ghrysomma altirostre , Jerdon, described in the £ Ibis’ 
1802, p. 22, that I do not hesitate to identify it, although Dr. Jerdon’ s 
bird is described as from Tliayet Myo on the Irrawady, Burmah, where it 
has not again turned up, notwithstanding that this place has since been well 
worked by Mr. Oates, Captain Fielden, and others. Although the paper 
in which Dr. Jerdon describes G. altirostre purports to be exclusively one 
on birds then lately obtained by him in Burmah, yet I am inclined to think 
that he may have had before him one or two species from Assam. Twice in 
the paper (pp. 19 and 23) he writes u Brahmaputra River” when he should 
have written “ Irrawady”, so that there is just the possibility that P. altir os- 
iris was from the same country where I found it so abundant, yet Dr. Jerdon 
in 1862 had not visited Assam and did not do so until P 1S6S.* What has 
become of Dr. Jerdon’ s type specimen I cannot ascertain, but the hoary 
frontal band and peculiar short bill are conspicuous characters ; it will be 
very interesting hereafter to compare altirostre from Burmah, should it ever 
turn up there. As slight differences may exist, I give a description of the 
Assam bird, which I found to be by no means uncommon in the grass of the 
Bishnath plain. I first shot it from off an elephant near the embouchement 
of the Burroi River, and altogether secured four specimens, one of which, 
with many others in this list, I have sent to the Indian Museum, Calcutta. 
It is in every respect a true Pyctorhis, Jerdon says very rightly, it may 
be on only a cursory glance mistaken for Bye. Sinensis, but on a more 
attentive examination, or on comparison with the latter, its distinctness is 
at once apparent. f It is a difficult bird to shoot, its habits being so very 
skulking, and when once frightened it will not rise again. It is also a much 
more solitary bird than P. sinensis, which associates in considerable Hocks? 
and I never found more than two or three together. 

Peso. — Above dark ruddy brown, brightest on the head, primaries, and 
outer edging of the tail-feathers ; frontal band, over the eye, and ear-coverts 
hoary ; in some specimens less white is mixed with the dark grey than in 
others. Chin pale grey, merging gradually on the breast into pale rusty 
ochre and on the flanks, belly, and under tail-coverts into ferruginous. 
Irides (very narrow) pale sienna; orbits yellow; hill ruddy brown, pale 
ruddy below. 

L. 6*25, W. 2-45, T. 3*8, t. 1*08, Bf. 6*42 inches. 

* Since writing’ this Mr. W. T. Blanford says fin eplst.J , “I remember seeing 
the specimen at Tliayet Myo. I was there with Jerdon, you know.” 

f Mr. Huine (in ‘ Stray Feathers’, Vol. ITT, p. 115) refers to altirostre, but the 
birds he had under review were evidently, as he says, nothing hut P. Sinensis. 
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The bill is more curved, higher, and shorter than in Sinensis , in which 
moreover it is deep black. 

888. Alcippe Nipalexsis, Hodgson. 

890. Teedixtjs Gaboexsis, G-. -Austen. 

I was very fortunate in obtaining a second example of this new bird 
and can now add the colouration of the soft parts and dimensions from the 
flesh, those already given (J. A S. B., Yol. XLIXI, page 160) having been 
taken from a carbolized specimen. 

L. 5*5, W. 2*5, T. 2*8, t. 1*15, Bf. 0*53 inches. 

Irides red brown ; legs very pale fleshy. 

Proceeding through the dense underwood in the Dikrang valley, I 
caught sight of this bird on the narrow path about two yards from my feet, 
and at the first glance took it to be a small rodent. It was most fearless, 
and made no attempt to fly off, but caught an insect while I stood and 
watched it. I had to step back several yards before I could shoot it with- 
out blowing it to atoms. 

891. Steachyeiiis xigbiceps, Hodgson. 

Prom the jungles near Harmutti, near the base of the hills, — common. 

891. Steachyehis chbysea, Hodgson. 

Shengorh Peak. 

895. MrxoBxrs etteeicapilla, Tickell. 

396 cl Timalia Bexgalexsis, G-. -Austen. 

400. Pomatoehixtts EUEicoLLis, Hodgson, var. 

Dafla birds are similar to those from Darjeeling, hut do not agree with 
those from Xipal and the Naga Hills, the former being very much more 
ruddy throughout and darker olive above. The most striking difference lies 
in the size of the legs and in strength of the toes and claws. 

Dimensions — Dafla and Darjeeling, t. 1*25, hind toe 1*0, claw 0*60 in. 

Do. Kipal, t. 1*05, „ 0*75, „ 0*45 „ 

*401. P OMATO BKIXTT s eebotgixostjs, Blyth. 

“ Eot gongor ” of the Dallas. 

This handsome scimitar-babbler appeared very numerous under Torii- 
putu Peak, about 5000 feet. It is gregarious, but not a noisy bird, utter- 
ing only a faint chirp. 

Irides pale greenish yellow ; bill crimson ; legs dull green. 

L. 8*75, W. 3*5, T. 4*2, t. 1*3, Bf. 1*0 inches. 

402. Powatobhixus schisticeps, Hodgson. 

405 b. PoAiATOEiiixus htpoeexjcos, Blyth. 

The specimen obtained is larger than any I have from the hill-ranges 
south of the Brahmaputra, but agrees in all other respects. 

407. Gaeetjlax leucolopitcts, Hard. 

This was found to be as numerous here as in other parts of the adja- 
cent hill- states. 
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409 a. Gabbttlax gtxlaeis, McClelland. 

From Borpani in the Dikrang Dhun. Appears never to range higher 
than 2000 feet or so. It is a rare bird, and I only shot two specimens. 

412. Gabbttlax pectoealis, Gould. 

413. Gaeettlax mokiligee, Hodgson. 

i( Borer i” or “ Bnrirhi” of the Dallas. 

416. Tbochaloptebum cheysopteettm, Gould. 

Solitary, in pairs. Its call low. 

Shengorh Peak, 7000 ft., in February. 

L. 9*0, W. 3-5, T. 3*85, t. 1*5, Bf. 0*77 inches. 

420. Teochaloptebum squaatattjm:, Gould. 

421. Tboohaloptebtjac bupigelabe, Gould. 

Dafla examples agree with those from Darjeeling. Individuals differ 
in the colouration of the wing-bar : in all KM si and Garo birds and in one. 
from Darjeeling this is eoncolorous with the coverts, viz., olive-brown, the 
lores sometimes rufous. The normal colouration (? full) is pearly grey 
on the breast and white in front of the eyes. Khasi examples have the 
rufous of the chin extending well down on to the breast. 

L. 9*0, W. 3*G, T. 4*0, t. 1*48, Bf. 0*76 inches. 

Bill grey above, very pale yellow below ; legs and feet very pale horny ; 
hides very dark purple-red. 

Found associating in pairs, shy and not easy to find in the underwood. 
Their call is a sharp, monotonous kind of chirp, as they answer each other. 

427. Actinuea Egeetoxi, Gould. 

The specimen shot on Shengorh Peak is much more rufous than the 
Khasi bird ; this has led me to look at the series at my disposal with more 
attention. In my first list of birds (J, A. S. B., 1870, p. 105), the latter 
is recorded as a variety. I noted at the time I shot the first specimen at 
Asalu that it did not accurately agree with the description of A. Egertoni 
in Jerdon’s 4 Birds of India’, and Dr. Jerdon himself, on my subsequently 
shewing him the bird, agreed that there were differences, hut we had then 
no Darjeeling specimens to compare it with. I mentioned the points in 
which the Khasi bird differed and I now see that not the least important 
of these is the distinct difference in the colour of the shoulder of the wing, 
the back, and the rump ; which is an ochrey olivaceous, hut in the Daila speci- 
men it is red-brown as given by Jerdon for the same parts of true Egertoni . 
All the birds (and I have a large series from the hill-ranges south of the 
Brahmaputra) are identical, and so distinct from the Egertoni of the Eastern 
Himalaya that they must receive a specific title, which I propose should 
be A. Ehasiam, or, as I would rather designate races differing like • 
this so slightly from an older well-known form, A. Egertoni , Gould, 
var. Khmium ; and in like manner we might indicate the relations of 
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such forms as Triehastoma minor , Hume and Microperdix Blewitti , Hume 
by calling tbem T. Abbotii , Blyth, var. minor ; M. erythrorhyncha, var. 
Blewitti ; and the same might be done with several other closely allied 
species. 

427 b . Actotcea Baelaensis, G.-Austen. Plate IY. 

Among the birds collected one of the most interesting forms is the 
Actinum described in ‘ Annals & Mag. Hat. Hist.’ for November 1875, and 
of which the original description is repeated below. 

“ As might be expected, its nearest ally is A . Mpalensis , Hodgs., 
the colouration above being very similar on the back and tail, but with 
less rufous barring. The crest, however, is quite different ; and in this 
respect the species approaches A. Waldeni from the Naga hills, on the 
south of the Brahmaputra valley, only that the crest is far fuller. The 
general blotchy streakiness of the throat and breast is also a mark of con- 
nexion with A. Waldeni. On comparison, it is seen that Actinum JDaflacmis 
bears the same relation to A. Mpalensis that A. Waldeni does to A. Bgertoni , 
“ The genus is a very well-marked one ; and we can now record from 
the Indian region five species (including A. Bamsayi from Tonghoo, in 
Burmah, described by Viscount Walden in ‘ Ann. & Mag. Nat. Hist/ for 
June 1875), viz. : — 1. A. Bgertoni, Gould ; 2, A. Mpalensis, Hodgson ; 3. 
A. Waldeni , Godwin- Austen ; 4. A. Daflaensis, Godwin-Austen ; 5. A, 
Bamsayi , Walden. The last is a very distinct and interesting bird, a depar- 
ture from the East-Himalayan type, but yet in every point a true Actimmi. 

u Male. Above; head ash-brown ; feathers in front spatulate, behind 
elongated into a full crest, narrowly pale-edged ; the ash tint pales on the back 
of the neck, and merges into the strong rusty brown of the back and upper tail- 
coverts ; base of tail-feathers of the same colour, followed by four or five black 
bars, and the terminal half all black ; the three outer rectrices tipped white, 
with a slight tendency to barring on the extreme outer web j side of head ash- 
grey, the ear-coverts with light silky reflections ; shoulder of wing rusty brown; 
first primary coverts tipped with grey, forming a distinct narrow band, the 
last (covering the first seven primaries) black, forming a patch ; the prima- 
ries are sienna-brown, the outermost edged with hoary grey, black on the inner 
webs and extremities, and narrowly barred with black on the terminal outer 
web ; secondaries evenly and narrowly barred black and pale olivaceous umber. 
Beneath ; the chin and throat pale dingy white, becoming a dirty oehrey 
ash on the breast, with a blurry striation, particularly on the throat ; flanks 
and under tail-eoverts rusty brown ; tail beneath ashy black, the outermost 
feathers distinctly barred. Bill dark horny ; legs the same ; irides — F 
“ L. 7*5, W. 3*5, T. 3*2, t. 1*3, Bf . 0*68 inches. 

“ Mab. In high forest at 7000 feet, and first shot on Shengorh Peak 
in February.” 

ii ■ ■■■;■ • 
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^430. Sibia picaoedes, Hodgson. 

Its range appears to extend up to about 8000 ft. 

430 Sibia pelchella, G. -Austen. 

I obtained several specimens of this bird on tbe slopes of Toriiputii 
Peak at about 5000 ft. It was first obtained by me in tbe Naga Hills, 
and it was interesting to find it extending to this side of tbe Assam valley. 

# 432. Malacocirces terricolor, Hodgson. 

• I bave never got this bird on tbe south side of tbe Brahmaputra or in 
Cachar, and I did not see many even here in tbe Darrang district. 

437^. Malacociectjs (Layarbia) rebigotosess, G. -Austen. 

It was a great pleasure to find this bird again and in Assam, so far from 
tbe locabty in which it was first discovered by me in Mtmipur. Beating 
through some grass for fiorikan, near Helem, in tbe Darrang district, some 
ruddy birds were bushed which quickly hid themselves low down in the stuff 
and could not be driven out, although the elephants were put through and 
through it in every direction. I suspected they belonged to the above spe- 
cies, but they were far more wary and concealed themselves more than those 
I had seen in Munipur. Several times afterwards similar birds were put 
up and a snap shot was obtained off the pad of the elephant as they scudded 
along for a few yards and dropped completely out of sight into the thick 
grass. The chase at last became quite exciting, as I was determined to find 
out what they really were. At last coming on a numerous party in an 
outlying patch of grass, I dismounted and, sending the elephants to be put 
in at the opposite end, had the piece beaten up towards me ; as the birds flew 
across an open space where the grass had been burnt, I managed to secure 
a couple and so clear up the doubt that hung over their identity. I after- 
wards obtained, with the assistance of Mr. M. J. Ogle of the survey, two or 
three others. From the back of an elephant, they afford a most difficult shot : 
the flight is jerky, and unlike other grass haunting species, these birds very 
seldom when driven perch on the higher stalks before settling into the cover, 
but shuffle right down into the latter at once, and then continue moving 
through it very rapidly and out of sight, so that in a few minutes they are 
yards distant from the spot at which they originally alighted. When hunted 
in this way, they separate also and straggle in all directions ; which adds 
to the difficulty of finding them again. I found it a far better plan not to 
waste time over them, but to beat on again for another flock. 

439. Chatorhea Eaerei, Blyth. 

440. Megaleres paixstris, Horsfield. 

444. Htpsipetes psaroides, Vigors. 

The species in my former list, (p. 106) is this, not II. concolor. 

448. Hemixus elavala, Hodgson. 

449. Alcurtjs seriates. Blyth. 

Toruputii Peak. January, 
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451. Criniger elaveoltts, Gould. 

A very abundant bird in the lower ground about Harmutti and Harjuli. 

460 a. Otocompsa moistticola, McClelland. 

This bulbul was a very abundant bird in the low country. 

466. Phyllorisps Hardwickii, Jard. and Selby. 

468. Iora typhia, Lin. 

469. Pyctokotus pyg.etjs, Hodgson. 

474. Orioltjs Traillii, Vigors. 

477. Myiomela letjctjra, Hodgson. 

On Toriiputu Peak. This genus should certainly be placed near Nil- 

tcma . 

# 498. Etjticilla Hodgsohi, Moore. 

500. Etjticilla aitrorea, Pallas. 

505. Etjticilla etjligihosa, Vigors. 

Dikrang valley. 

506. Chimarrhoknts leucocephala, Vigors. 

Dikrang valley. 

573. Calliope pectoealis, Gould. 

Dikrang valley. 

530. Orthotomus longicatjda, Gmelin. 

Harainpur and Harmutti — in plains. 

532. Prespa elaviventris, Deles. 

Very numerous in the shorter grass of the Terai and on the Bishnath 
plain. 

# 534. Prespa socialis, Sykes, small var. 

This little bird was the most numerous wren-warbler in the Dar- 
rang District, and I shot a large series of it. 

I generally found them in the patches of shorter grass near the foot 
of the Datla Hills from the Burroi Eiver to the Bishnath Plain, associated 
with P. jlaviventris , Qraminicola Bengalensis , and Eyctorhis altirostris. 
Their pale rufous breasts and grey backs distinguish them at once from other 
species directly they rise out of the grass ; they then fly with a short jerking 
flight a short distance, settle on a stalk for a few seconds, and then drop into 
the cover beneath. The specimens obtained are certainly smaller than those 
of P. socialis from Southern India, but I see little or no other distinction. 

L. 5*25, W. 1*7 to 1*8, T. 2*75 to 2*8, t. 0*72, Bf. 0*4 to 0*48 
inches. '■ 

Irides bright reddish brown ; legs pale flesh-coloured. 

Dr. Jerdon’s measurements of the wing and tarsus greatly exceed the 
above, being 2*1 and 0*9 in. respectively. 

# 535. Prenia Stewarti, Blyth. 

One example of this species was obtained on the Bishnath plain. 
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539 a. Cisticoia melaivocephaxa, And. 

539 b. Cisticoia Meitcpereksis, GK -Austen. 

542. GrBAMESTicoLA Beyguxeivsis, Jerdon. 

Very abundant on the Bishnath plain. 

Bill nearly white below, dark homy above ; irides red-brown ; legs 
and feet pale fleshy. 

L. 6*0, W. 2-25, T. 8*16, t. 0*9, B£. 0*5 inches. 

544. Dbymcepes lotoicaedates, Tickell. 

555. Phylloscopes pescates, Blyth. 

Only found in the woods of the Terai. 

561. Phyeloscqpes appikis, Tickell. 

Only seen in the plains. 

572. Abeoe^is xastthoschistos, Hodgson. 

578. Abbobkis castanegceps, Hodgson. 

Harmutti. 

585. Hesticeees xmmaceiates, Hodgson. 

Dikrang velley. 

L. 10*0, W. 4*0, T. 5*5, t. 1*3, Bf. 0*8 inches. 

# 586. Henicebes schistacees, Hodgson. 

Several specimens were obtained in the Dikrang valley. Leaving the 
main stream and proceeding up the bed of any of the small tributaries, al- 
most the first bird seen would be a pair of this species, flitting with their 
peculiar jerking flight and settling a short way up stream on the gravelly 
bed. When disturbed by a shot they fly into the dense underwood and do 
not shew themselves again. Another pair would soon be found higher 
up. 

Irides dark umber ; legs fleshy white. 

L. 10*0, W. 3*9, T. 5*5, t. ITS, Bf. 0*7 inches. 

# 587. Heficeees Sgoeleei, Vigors. 

I first became acquainted with this very diminutive representative of 
the genus on the Dikrang Biver, where it was very numerous, flitting about 
the large rocks and boulders. It is not such a lover of confined overgrown 
ravines as its much larger allies recorded above. 

Irides very dark brown ; legs and feet white ; the two outer tail-fea* 
thers pure white, not tipped black {conf. Jerdon). 

L. 4*75, W. 2*75, T. 2*0, t. 0*85, Bf. 0*42 inches. 

588 cl Heyicebes Sineetsis, Gould, Birds of Asia, Pt. XVIII. 

The Dafla specimens have been compared with typical S. Leschnaulti 
from J ava and with JBC. Sinensis from China, obtained by Swinhoe. The 
frontal patch, as noticed by Captain Elwes in his revision of the genus 
C The Ibis’ 1872), is not a reliable character, and the only distinction appears 
to be that of size, the China bird being altogether larger. My specimens 
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again are markedly larger than H. Sinensis especially in the bill ; which 
removes them still further from the Javan race. 

L. 10, W. 3*9, T. 5*5, t. 1*15, Bf. 0*7 inches. 

# 590 a. Motacixua Hodgsoni, G. B. Gray. 

If really distinct from Ml. Euzoniensis, my specimen is evidently the 
above ; it was obtained at Tezpur on the 27th November. 

Desc . — Above ; all sooty black, more velvety on the head, this colour 
extends round the sides of the neck, ear-coverts, throat, and moustackial 
streak from the gape ; shoulder of wing a paler brown-black ; quills and 
secondaries brown, white-edged, the latter strongly so ; the primary 
coverts very broadly edged with white, so as to form a wing-band ; a broad 
frontal band extending over the eye as far as the posterior limit of the ear- 
coverts, white ; white also on the lores, chin for half an inch, and a nar- 
row line under the eye, this colour has a tendency to replace the black on 
the throat and sides of the neck ; abdomen and outer tail-feathers white 
the latter with a very narrow black edging near the base of the inner web, 
the next pair also white with a broader edging extending nearly to the tip. 

# 592. Calobates melaxope, Pallas. 

593. Bubytes vibedis, Gmelin. 

Got in December at Narainpur. 

596. Pipastes ag-ilis, Sykes. 

Numerous in the Dafla clearings, attracted by the millet-crop which 
was being cut in December. 

609. Pteextheius ebytheoptebus, Vigors. 

L. 6*5, W. 3*4, T. 1*8, t. 1*1, Bf. 0*58 inches. 

Bill beneath greenish grey ; legs pale flesh-coloured ; irides umber. 

# 612. Cxjtia Nipale^sis, Hodgson. 

(Puting, Dafla.) 

It was quite a pleasure obtaining this bird for the first time on account 
of its peculiar and beautiful colouration, as well as the very great difference 
between that of the males and females. Mr. Lister, attached to the survey 
party for the purpose of forming a botanical collection, was the first to 
bring it in to me, he having shot four one after the other out of a large flock 
on the same tree, the birds being apparently quite scared by the report of the 
gun and not flying away. It is well-known on the Darjeeling side, but I 
have not yet met with it south of the Brahmaputra. The males besides 
their different colouration are rather larger than the females, 

$ L. 6*75, W. 3*65, T. 2*7, t. 1*15, Bf. 0.68 inches, 

§ L. 6*50, W. 3*25, T. 2*42, t. 1*10, Bf. 0*57 „ 

Irides umber-brown ; legs and feet yellow, 

615. Liotheix abgentaueis, Hodgson. 

616. Siva sxeigula, Hodgson. 
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617. Siva cyaoteopteba, Hodgson. 

619 a. Alcippe collabis, Walden. 

Is very probably Minla rufogularis , Mandelli ( ‘ Stray Feathers/ 
Vol. I, p. 416) and specimens from Darjeeling must be compared. The 
species were described by the above gentlemen about the same time. Should 
the two prove identical Mr. Mandelli’s title has priority. It is pretty 
numerous at about 3000 ft. in these hills. Mr. Mandelli’s single specimen 
came from the Bhutan Doars. I consider the species to be a Minla. 

Dimensions in the flesh : — L. 5-0, W. 2*3, T. 2*2, t. 0*9, Bf. 0*41 in. 

*619 b. Mima Makdellii, G. -Austen. 

Described as below in the ‘ A. and M. N. H.’ for January 1876. 

u Above dark olivaceous, tail brown ; forehead rufous, merging into 
the olivaceous brown of the top of the head ; a white supereilium com- 
mences from above the eye, and extends to the neck, merging into some 
streaky buff and black feathers behind the ear- coverts ; a black band sur- 
mounts the white one, but does not meet the black lores ; ear- coverts sooty. 
Chin, throat, and upper breast huffy white ; sullied white on abdomen, flanks 
olivaceous. Irides dark red-brown ; legs and feet pale fleshy ; bill grey- 
brown. Feathers of the head scaly.” 

L. 5-5, W. 2*2, T. 2-5, t. 0*95, Bf. 0*45 inches. 

I named this bird after Mr. L. Mandelli, who has so successfully work- 
ed the ornithology of the Sikkim Hills, and who has described a near ally of 
this species. Since forwarding the communication to the £ Annals’, I see that 
Mr. Hume (in * Stray Feathers’ for 1874, p. 447) has described a Bropams 
under the title of dubius which is so like my bird, that I am inclined to think 
the two will prove identical, in which case the specific title Mandellii will 
not stand, but I should certainly not place it in the group Broparus , as it 
is in every respect similar in form to Minla ignotincta and Jf. castaniceps. 

Wherever I have found this and Minla collaris, the whole country has 
been covered with forest, and I should certainly not call them reed- or grass- 
haunters. The Liotrichine group is already too much sub-divided and I 
would not recommend the adoption of another genus for these two species 
as proposed by Mr. A. 0. Hume under the title Schcenipams. 

*621. Pbopabits cheys^us, Hodgson. 

This very lovely tit was got on Shengorh, out of a numerous flock 
that passed through the trees near the camp. 

L. 8-9, W. 2*0, T. 1'9, t. 0*8, Bf. 0*8 inches. 

623. Ixeltjs elavicollis, Hodgson. 

Shengorh Peak. 

624. IxniiiJS occipitalis, Blyfk. 

628. Yithina Hodgson. 

Shengorh Peak. 
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630. HeRPORNIS XANTHOLEECA, HodgSOll. 

Harjuli 3000 ft. up to Torupiitd Peak, 

615. Pares Hipalensis, Hodgson. 

The cinerews of my former lists is shewn to be the Javan race by Lord 
Walden in the ‘ List of Birds of Burmah’, p. 112. 

617. Denbrocitta Himalayana, Blyth. 

660. Corves culminates, Sykes. 

Large numbers were attracted to Harainpur on the formation of the 
camp there. 

663. Corves splenbens, Yieillot. (C. impedices, Hodgson). 

In the camps of Harainpur and Harmutti only. 

673. Sissa Chinensis, Bodd. 

(i Filitel” of the Dallas. 

678. Denbrocitta erontalis, McClelland. 

6S3. Sternopastor contra, Lin. 

688. Temeneches Malabarices, Gmelin. 

702. Menia aceticaeea, Hodgson. 

Seen only in the plains. 

706. Passer Inbices, Jard. and Selby, var. 

723. Eespiza aereola, Pallas. 

751. Mieaera Assamica, McClelland. 

766. Alaeea gelgela, Franklin. 

773 a . Crocopes virieierons, Blyth. 

776. Osmotreron Phayrei, Blyth. 

781. Carpophaga insignis, Hodgson. 

These birds were pretty common at Ho. 9 camp in the Dikrang 
valley. 

793. Terter meena, Sykes. 

Harmutti. 

803 a. Polvplectrem Tieetanem, Lin. 

Hot so plentiful as in the hills south of the Brahmaputra, Mikir, 
Haga, &c. 

811 a. Gallophasis Horseieleii, G. R. Gray. 

Occurs at the base of the hills. 

812. Galles perreginees, Gmelin. 

Found all along the Terai, but did not appear to be very abundant. 

818. Francolines vulgaris, Stephens. 

Plenty were seen on the Bishnath plain. 

823. Ortygornis gelaris, Temminck. 

Yery plentiful, in the high grass plains, near water, but far oftener 
heard than seen. They are very difficult to flush, and I have more than 
once, when sitting on the pad of the elephant, seen them crouching in the 
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grass close to the elephant’s feet and not rising until actually kicked 

up. 

825. Aeeobicoia botiotlabis, Blyth. 

“ FoIcH” Dafla. 

This was the only species obtained, and it was very common at 4000 feet 
and upwards at our camp in the forest under Tordpiitl Peak, and the Dafla 
guides snared several. The Daflas, like the other hill-tribes, are clever at this 
art, and the mode of capturing pheasants and partridges is simple and worth 
describing. As it is the habit of the birds to get down low at night into the 
warmer ravines and feed upwards along the crests of the spurs, they stop the 
progress of the covey by a zig-zag barrier about 2 to 3 feet high, made up of 
twigs and short pieces of bamboo stuck into the ground, which is rapidly 
formed and extended a short distance down the hill on either side. A nar- 
row opening is left here and there, generally at the re-entering angles, and 
in this the noose is set just above two cross sticks and in the 'same 
plane, at exactly the height of the bird’s breast. The noose-string is made 
of a thin, strip peeled off the outside of a bamboo, and tied to the end of a 
pliant stick, drawn down like a spring, and hitched into a saw-nick in a 
bamboo peg, into which the flat form of the string forming the noose fits 
close and accurately. All the materials grow on the spot, and in a few 
hours hundreds of barriers and snares can be made and set. The birds are 
often caught alive by the legs, and I had one thus captured for several days, 
but it refused food and died ; it was probably in some way injured, for they 
are not difficult birds to keep in captivity, and large numbers are brought 
to Calcutta for transfer to Europe. 

831. Excaefactobia Cmrasrsis, Lin. 

# 838. Sxmieotides Bbngaiotsis, Gmelin. 

Numbers are to be seen on the Bishnath plain. In the early moraine 
they are constantly on the move, taking long flights from one feeding 
ground to another, and are then very wary ; as the heat increases, they lie 
very close and are often difficult to flush, and if the sportsman is on foot 
they will hide and often elude him altogether. . I found the best plan was 

to walk along about 50 yards in front of the elephants when the grass 
would admit of it. . 

870. Gaihnago steitttea, Kuhl. 

905. GABLiinriA cbxoeopus, Lin. 

917. Mxctebia Asiaiioa, Lath. 

Often seen in the Darrang District, and I shot a fine specimen. I once 
saw this bird breeding in the extensive marshes near Shushang, Mymen- 
smg, m January. It had formed its nest on the top of a thick bushy mass 
of trees about 30 feet high, which stood in the midst of a dense thicket 
of a species of rose, so thick that the elephants could not push into it, and it 
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was practically inaccessible. The nest consisted of a very large accumula- 
tion of sticks and reeds. 

981. Bxttoeides Javaxictts, Horsfield. 

On all the large wooded rivers and streams. 

*981. Labi's itn>ujrxDt : s, Lin. 

This^ bird, which Mr. Howard Sanders has kindly identified, was shot 
near the junction of the Dunsiri and Brahmaputra in December. From 
the colour of its bill and legs it rather puzzled me, for I was well acquainted 
with Irunneicepliala, which is a common gull on the above river. It is 
interesting finding the laughing-gull so far up the Brahmaputra, at this 
point some 500 miles from the sea. Jerdon mentions its being abundant 
at the months of the Granges. 

*987. StebjSTa melakogastea, Temminck. 

A very common tern on the Brahmaputra and its larger tributaries, 
such as the Dikrang, as far up as sand-banks occur. 
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IX. — On the Physical Geography of the Great Indian Desert ivith especial 
reference to the former Existence of the Sea in the Indus Valley ; 
and on the Origin and Mode of Formation of the Sand-hills. — By 
W. T. Blaneord, F. P. S. 

(Received June 31st; — Read July 5th, 1876.) 
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§ 1. Introduction. — Geological distinction between the Indian Peninsula and the 
neighbouring portions of Asia. 
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§ 4. Physical Characters of the Desert. Botany and Zoology. 

§ 5. Distribution of the Sand-hills. 
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§ 7. Marine Mollnsk living in Salt Lakes. 
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§ 9. The Luni Basin. 

§ 10. Want of evidence of Marine Denudation elsewhere in the Desert. 

§ 11. Nature and Origin of the Sand-hills. 

§ 12. Source of the Sand. 

§ 13. Conclusions. 

§ 1. Introduction . — Geological distinction between the Indian Penin- 
sula and th e neighbouring portions of Asia. — There is no tract of country in 
India more singular in its character than that which is commonly known as 
the Great Desert, lying on the eastern side of the Indus between Sind and 
Bajputana. The peculiar nature of the region has often been described, hut 
there are still some points in its physical geography which appear to require 
explanation, and which are not, I think, entirely cleared up in the best ac- 
count of the region with which I am acquainted, that given by Sir H. B. 
E. Erere in the Journal of the*Boyal Geographical Society for 1870, Yol. 
XL, p. 181. To these points, which chiefly refer to the origin of the sand- 
hills, I shall advert in the sequel. 

The physical geography of a country is always intimately connected 
with its geological construction and history, and from this point of view 
the Great Desert is a tract of peculiar interest. It is almost a truism at 
the present day to state that India proper has no geological connexion with 
the surrounding countries. The whole geological history of the Indian 
peninsula, from the date of the earliest sedimentary formations, shews 
scarcely a trace of similarity to that of the Himalayas^ or the countries 
west of the Indus or east of the Bay of Bengal. Wherever remains of 
sedimentary beds are found throughout the peninsula, of any age from the 

* The only exception of any importance is the occurrence of Damuda rocks in 
Sikkim and Assam, 
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dawn of organized life to tlie present day, they consist with but few and 
local exceptions of rocks which have been formed, in all probability, on the 
surface of the land ; the only case of a marine formation known to exist at 
a distance of more than 100 miles from the present coast being that of the 
thin Cretaceous band at Bagh, Barwai, and elsewhere in the western part of 
the Narbadda valley. On the other side of the great alluvial plain formed 
by the Indus and Ganges all is different. Marine rocks of various ages 
form the hills of Sind and the Panjab, the greater portion of the Himalay- 
as and Tibet (so far as the mountains do not consist of met amorphic rocks), 
the ranges south of the Assam valley, and the hills of Arrakan and Bur- 
mah. Only the later tertiary deposits in Sind, the Pan jab, Northern India, 
Assam, and Burmah are, as a rule, of subaerial origin and accumulated by 
the action of fresh water, whilst in Sind there is distinct evidence that 
the sea covered the greater portion, and very probably the whole, of the 
country as late as the Miocene epoch.* 

§ 2. Zoological Delations between India and Africa. — The curious 
points of connexion between the existing fauna of India and that of Africa 
and the Mascarene islands bear out the idea of India having formed in past 
times a portion of a great tropical continent. There also seems a probabi- 
lity, as might have been anticipated, that at different geological periods the 
distribution of land in this continental area varied, and that different por- 
tions were in union with each other. Leaving aside the remarkable evi- 
dence afforded by the Mesozoic (and Upper Palaeozoic P) floras, amongst 
which identical species have been found in Australia, Southern Africa, and 
India, there appear to have been three distinct Tertiary and recent migra- 
tions of African types into India, or perhaps it would be more correct to 
say, that animals having affinities with those now inhabiting Africa have 
entered India in three different groups, two of which are older immigrants 
than the other. The first consists of *fche types common to the Malay 
countries, India, and Africa, which form a very large proportion of the 
fauna: such as certain monkeys and lemurs, the Tragulidce , Viverra , Her- 
pesteSyManis , and Hectarinidce , Dicruridce, Oriolidte , Pitiidce, JBucerotidm , 
PloceincB , Megalaimince , <fec., &c., <fcc., Varanidm, Agamidae, <&e.f As a rule 
the African and Indian genera are distinct, but exceptions occur, as in Viver- 
ra, Herpestes , Hanis, Zoster ops, Varanus, &q. Many of these forms extend 
to Australia. ■ ■ 

The second group consists of forms common to India and Africa but not 
found east of the Bay of Bengal nor yet in Arabia or Persia, such as Aniilo- 
pidce (exclusive of Gazella ), Mellivora , Ghicqnera, Sypheotides ( = Zissotis), 

* Records Geol. Surv. Ind. IX. p. 15. 

f See for fuller details * Africa-Indien’ by A. v, Pelzeln in Verb. Zool.-Bot. Ges. 
Wien, 1875, p. 33. 
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Bhinoptilus , tlie family Ggclostomidce , &c. With many of these the genera 
are different in India and Africa, though less frequently than in the first case, 
or, which is more to the purpose (for genera are often artificial, and depend 
upon human fancy quite as much as natural laws) , the amount of divergence 
is less. The third group comprises forms which are found in Northern Africa 
Arabia, Persia, and India, but which do not extend to the Malay countries, 
such as Hyena striata , Cams aureus , Felis leo , F.jubata , F chans , Gazella , 
Gerbillus , Pterocles , Pyrrlmlauda, Cnrsorius, Saxicola , &c. In this case 
the genera and very often the species are identical. Many of the forms are 
also found in the neighbouring portions of the boreal or palsearctic region, and 
their number diminishes in India itself to the eastward and southward, 
whilst but few are found in forest. The forms belonging to this category 
appear to he recent immigrants. 

§ 3. The Indo-gang etic Plain betioeen India and the adjoining regions 
of Asia . — Thus both from geological and zoological evidence we have reason 
to conclude that the union of the Indian Peninsula with Central and 
South-western Asia is of comparatively late date, and it becomes a question of 
great interest to ascertain so far as possible the evidence of their own condi- 
tion in the later geological epochs afforded by the tracts of flat country 
intervening between the peninsular area and the siuTonnding regions. 
These tracts consist chiefly of the great plains through which the Ganges 
and Indus flow to the sea, and the surface is covered to so great a depth 
by alluvial deposits from those rivers and their tributaries that very few 
traces can be found of the geological history of the country. It has been 
assumed by some writers that this great plain remained part of the 
sea long after the Himalayas had been elevated. This is not impossible, 
but so far as the Gangetie area is concerned I fail to see that there is evi- 
dence in favour of the view ; and I think the idea is mainly due to the 
Pliocene Sevalik deposits having ♦equently been considered marine, whilst 
it is more probable that they are really of freslrwater and probably subae- 
rial origin, for not a single marine organism has been detected in them, 
whilst freshwater shells have been found in them in places. Even without 
entering into the question as to whether the whole Indo-gangetic plain has 
been covered by the sea in late geological times, the question arises whe- 
ther the Indus plain, in which we have the latest evidence of marine life, 
has been thus covered. This is a speculation of Mr. Andrew Murray, 
proposed to account for the presence of a dolphin in the Indus and Ganges, 
and for the difference of the species inhabiting eaeh. # 

* Geographical Distribution of Mammals, p. 214. Mr. Murray’s theory is briefly 
the following. The dolphin inhabited an arm of the sea which became a lake 
through the rise of land, and which was gradually rendered fresh by streams filling into 
it and cutting their way to the sea, first in the direction of the Ganges, secondly through 
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During a recent traverse of the desert, I have tried to find evidence of 
its condition in late geological times, and althougifthe result is mainly nega- 
tive, some facts appear to point to a recent condition of things when the 
sea did flow some distance up the Indus valley. At the same time I have 
not met with any evidence in favour of the view that the great plain of 
the desert has recently emerged from the sea. The route followed was 
from the Indus near Sehwan, via Umarkot in the Thar and Parkar district 
of Sind, to Balmir, and thence to Jodhpur in Bajpiitana, returning from 
Jodhpur, via Jaysalmir, to Bohn on the Indus. 

§ 4. Physical Characters of the Desert . Botany and Zoology. — It 
is as well before entering further into the subject to point out the chief 
peculiarities of the Great Desert. The term conveys an imperfect idea, 
because the tract of country is neither barren nor uninhabited ; it is cover- 
ed with shrubs and bushes in general, and in places small trees are found ; 
moreover, although the population is thin, villages are scattered throughout, 
and immense herds of camels, cattle, sheep, and goats are kept and pastur- 
ed. The desert is, in fact, a great sandy tract entirely destitute of streams 
of -water, and with but few hills of rock, and a large portion of the surface 
consists of sand-hills of considerable height and is known locally as Thar 
(Thurr). When rain falls, crops of bajri (IIolcus spied) are raised. When 
rains fail, the population lives principally on the milk of cattle and on im- 
ported grain. 

Throughout the sandy tracts the vegetation'^ consists mainly of four 
plants known as Phog (Sindlri Tob) (CaUigonim polygonoides ) , Bhui (SinclM 
Bahusa) (Aerm Javanica ), Lana (Anabasis mnltiflora) , and Mart , a coarse 
grass growing in tufts. Lana , although very common in some places, is rare 
or wanting throughout large tracts. Phog and Bhui are peculiar to the sand- 
hills themselves ; Mart , besides abounding on the sand-hills, covers the large 
sandy plains, -which in many parts extefid for miles. It is a coarse grass 
with a hard woody stem, and appears to be one of the principal plants eaten 
by cattle and horses. Another common plant on the sand-hills is Kip ( Or - 
thantherck viminea). Between the sand-hills Madar ( Calo tropic p rocera) , Pilii 
(Sindhi Kabar or jar) (Balmdora Persian), Kejri (Acacia rupesiris ?), Kiri l 
(Capparis aphylla), Ber (Zizyphus jujuha), and a few other plants are eom- 

the Indus after the Ganges had been cut off from the lake by another rise of land. 
He considers that by this means a marine dolphin has become converted into Flatanista 
and then the animal has been transferred to the second river after being* cut off from 
the first. The question of the origin of Tlatanista it is unnecessary to discuss ; the 
migration of the original form from one river to the other has probably been due to 
some of the tributary streams, such as the Satlej or Janma, being transferred from one 
drainage-area to the other. This would be effected by a very trifling change of level. 

* I am indebted to Dr. King for the identification of these plants ; of some, as 
Mart , I unfortunately did not take specimens. 
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monly found. After rain it is said that numerous herbs spring up, and a 
grass called Prut (? Genthrus MJlorus), the spiny seeds of which have a 
most unpleasant habit of attaching themselves to' one’s clothes like burs. 
These seeds, divested of their spiny covering, are used for food, and are 
made into a kind of bread. 

As might be anticipated, the desert fauna is poor, and in the sandy 
tracts is entirely confined to animals which never require water. Hyaenas 
are met within the more hilly parts hut not, I think, amongst the sand-lulls ; 
wolves (Cams pallipes) and jackals are more common. The only carnivor- 
ous animal, however, which is universally found, is the desert fox (Vulpes 
leucopm) ; V. Pengalensis is also met with, but less abundantly. The caracal 
(Lynx caracal ) is said to be common, but the only wild cat I saw was, I be- 
lieve, Pelts torquata , and X never succeeded in shooting one. None of the 
larger carnivora are found, though a leopard may occasionally straggle across 
to the hills of Balmir or Jaysalmir. The mammal of the desert par excellence 
is the desert jerboa-rat ( G-erbillm Hurricmm*) , which exists in almost in- 
credible numbers, the whole surface of the sand-hills being dotted over with 
the entrances to its burrows. Over thousands of square miles, the number 
of burrows probably exceeds on an average one to every square yard. There 
can scarcely be a doubt that this little animal — which is a pretty little crea- 
ture of a greyish tawny colour, with rather long hind legs, a rounded head, 
and a long hairy tail — would in most countries furnish an important item of 
food, for it is purely herbivorous, living chiefly on seeds and roots. Besides 
furnishing food to the foxes and wild cats, this rat is the prey of buzzards 
and of many of the other raptorial birds. No other rodent is found in the 
sand-hills ; I did not even see a hare, though the Sind representative of the 
genus (Lepus Pay anus) is common in the hilly tracts, whilst the only 
ungulate found in the Thar is the Indian gazelle (Qazella Pennetti ) . 

Thus it may be said that the" only common mammals of the sand-hills 
are the fox, gerbil, and gazelle, and all these, I believe, can live without 
drinking. I am certain that the two latter never drink. The birds 
are more numerous. The common falcon is P. jugger , but I belieye I saw 
P. sacer also. Aquih fulvescens abounds in places and I met with Gircae- 
ius gallicus occasionally. But the most common raptores are the desert 
buzzard (Puteo ferox) and kestrils. Yultures, Neophrons, and kites are 
chiefly seen about villages. Owls are not common : I twice came across 
flocks of the short -eared owl (Otus brachyotus ), and I occasionally found 
Athene Prahm and once Scops JBruceL 

The bee-eater (Merops viridis) is found generally distributed. Swallows 
are occasionally seen ; swifts (Gypselm affinis) are very local as usual. Groat- 

* G* erythrourus , Gray, apud Jerdon, but true G . ery thrums is a different species, 
Zool. Persia, p, 70. 
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suckers are extremely rare. Shrikes are represented by Lanius lahtora , which 
is common and the only species noticed amongst the sand-hills, Dicrwrm 
albirictus , the common king-crow, is found everywhere, and two bulbuls 
(Otocompsa lewcotis and Pycnonotm pusillus) are occasionally met with, the 
latter, contrary to what might have been expected, inhabiting the sand-hills 
quite as often as the former, if indeed it be not the commoner form. The 
striated babbler (Ghatorhea caudata) is very abundant everywhere. Prank li- 
nice Bibelianani is not uncommon. Drymceca gracilis is rare. Sylvia curruea 
is frequently seen, but both 8. Jerdoni and 8. nana are of exceptional occur- 
rence. The PJiylloscopi are of course very rare in this treeless region. The 
common Saxicola is 8. picata throughout the whole desert ; 8. deserti is 
not rare, but 8. isabellim , so abundant in parts of Sind, keeps as usual to 
the more fertile tracts. I saw 8. chrysopygia occasionally, and it was more 
common about the middle of March, when like other Saxicolce it was migra- 
ting to the north. 8. opisilioleuca and 8. morio I only noticed about Jodh- 
pur or between that town and Jaysalmir. Pratincole Indiea (v. rubicoUi) 
was occasionally seen even amongst the sand-hills, P. caprata only in the 
more fertile tracts. Thimnobia Cambay ends was generally met with through- 
out the region. A stray Motacilla alba or JBudytes melanocephalus was 
now and then seen near wells, and the pipits were poorly represented by the 
occasional occurrence of Anthus campestris and A. sordidus .* 

Larks are more abundant and the commonest species by far is the 
finch-lark, PyrrJmkmda melamuchen (P. affinis, Blyth), the very existence 
of which in India was scarcely known until quite recently. I was sur- 
prised to find Mirafra erythroptera by no means uncommon in the Thar, 
although it is unknown in Sind. G-aleritci cristate i, Melanocorypha bima- 
culata, and Calandrella brachydactyla are also found, the two latter in 
flocks. The first is common, the other two far from rare. Passer indicus 
occurs everywhere of course, though preferring the neighbourhood of cul- 
tivation. Gymnoris Jlavico Ills is usually found where there are trees. I once 
or twice saw Dhnberiza Huttoni , but JEJ. striolata is found on all rocky hills. 
Munia Malabarica is common. Ravens ( Cor ms corax) are seen everywhere, 
the two common crows (C. Vmllanti and C. impudicus) only about cultiva- 
tion. Pastor roseus is occasionally common, even amongst the sand-hills, 
but the two forms of maina (Acridotheres tristis and A. ginginumus) are 
only seen about villages. Doves are represented by Tartar Cambay ensis 
and T. risorius , common everywhere, whilst the common wild pigeon 
(Columba intermedia) breeds in all wells. On the sand-hills I saw no sand- 
grouse ; they only occur where water is procurable, but they occasionally 
drink at wells ; the only common species is Pterocles exustrn , but P. arena - 

* A. Jerdoni , Finsch, A. griseo-mfescens , Hume. I find Mr. Blyth was right in 
uniting the Indian bird with the African form. 
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wins and P. Senegal lus are met with, in places. The grey partridge ( Orty - 
tjornis Pondiceriana ) is found everywhere, whilst the cream-coloured courser 
( Gursorius gallieus) and the Indian bustard (Mnpodotis Edimrdsi) are pretty 
generally distributed. 

The common birds in the Thar are Palco j agger, Tinnunculns alau* 
darius, Buteoferox , Merops viridis, Pycnonotm pusillm , Lanins lahtora , 
Dicmms alhir ictus, GJiatorhea cmdata , Sylvia cnrruca , Saxicola picata, 
Thamnolict Cambay ensis , PyrrJmlanda melammhen , Galerita cristata, Passer 
Indicus , Munia Malabarica , Cordis corax , Turtnr Gambayensis , 5?. risorws, 
and Ortygornis Pondiceriana. 

The only common reptiles are lizards and they appear for the most 
part to hibernate in the cold season. The most abundant is Acanthodacty - 
to Cantoris ; I also found Agama agilis very common between Jaysalmir 
and Rohri. In the same district peculiar vermiform tracks abounded of a 
small lizard which I have no doubt is Splienocephalm tridactylns , but this 
animal is nocturnal and a burro wer, and although I often searched for it, 
I never succeeded in finding it. On more rocky ground I found OpJiiops 
Jerdoni and Mesalina par dalis. The only harmless snakes which I saw 
were forms of Zamenis and PsammopMs, and the only venomous species 
was Bchis car hiatus. No tortoises were seen or heard of. 

§ 5. Distribution of the Sand-hills. — The sand-hills have a somewhat 
peculiar distribution. They occupy a large tract in Eastern Sind, extending 
the whole length of the province, along the edge of the Indus alluvium. Here 
they are close together and form long ridges, running nearly north-east and 
south-west near Umarkot, and about north-north- east to south-south- 
west near Rohri.* In the southern portion of the desert, they are said 
by Sir B. Frere to run nearly east and west. They are much higher to the 
southward than to the north, hut I saw none approaching the heights of 
400 to 500 feet, said by Sir Bartle Erere to be common in parts of the 
desert, t The highest sand-hills which I observed near Umarkot, cannot, 
I think, have exceeded 200 feet, hut I did not measure them, so I may be 
in error. This tract on the borders of Sind is the “ Thar” — a name which is, 
in the country, restricted to the sand-hill region. From the Sind frontier 
to Balmxr, although there are many sand-hills, they are far from being as 
generally distributed as they are to the westward, whilst east of Balmir they 
are, for some distance, only dotted over the surface, hut they again become 
more general before reaching the Luni river, and the hills, in this direction, 
appear to form part of a sand-hill tract which stretches to the northward 

* The change in direction is shewn on the revenue survey map, on which the 
general course of the ridges is indicated. 

f I was told that the highest sand-hills are found more to the southward between 
Umarkot and the Ban of Kachh, . - ■ 
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or rather to north-north-east in the direction of Bikanir. The hills in this 
tract are not in such regular ridges as they are to the westward, but here 
also they appear to diminish in height and to become more scattered to the 
north. Between Jodhpur and Pokarn this eastern belt of sand-hills is only 
about 40 miles broad. From some distance east of Pokarn to Jaysalmir, and 
again for 50 miles west of Jaysalmir, the country is an undulating sandy 
plain, but there are very few sand-hills. I have no personal knowledge of 
the desert north of Jaysalmir. Stripped of the sand-hills the country would 
be a vast plain, slightly elevated above the sea, and only broken by isolated 
hills to the southward, by the somewhat more numerous ranges near Bal- 
mir, by low plateaux of sandstone towards Jodhpur and Pokarn, and 
by terraces of Jurassic sandstone and limestone around Jaysalmir. The 
hilly regions are less sandy ; occasionally even torrent-beds are found near 
the hills, but they are soon lost in the sand. 

§ 6. ^Evidence of sihbrecent Marine Action. Salt ‘ dJwndsd — It is 
impossible for any geologist to traverse this region without the suggestion 
forcing itself upon him that this may be an example of Professor Bamsay’s 
planes of marine denudation. Such was my first impression. But I could 
only find one circumstance, the general saltness of the ground, in confir- 
mation of this view. Every here and there throughout the desert is a smaller 
or larger plain of salt ground or “ ran”, which is said to become a shallow 
salt lake after heavy rain. From such places salt is sometimes extracted, 
but the quantity is small, and not more than might, very possibly, result 
from the gradual concentration of the salt distributed in small quantities 
throughout the soil. The water in the wells is very often brackish, but 
this is equally the case in countries which shew no trace of having been 
recently covered by sea water. There is, however, a very remarkable quan- 
tity of salt in two localities which I visited, and in one of them there is, I 
think, good evidence of the former neighbourhood of the sea. 

To take the more important and the more interesting first. North of 
ITmarkot the boundary of the Indus alluvium and of the Thar or sanci- 
bill area is formed by a river known as the Narra or the Eastern Narra, # 
which derives its water from floods in Bahawalpiir and the Bohn district 
of Sind, and has of late years been artificially supplied by a canal cut from 
the Indus at Eohrl. On the east of the Narra rise high ridges of sand 
with the usual NE to SW direction, and between these ridges are deep 
valleys filled with water and known as e dhandhs.’f Some of these 4 dhandhs’ 
are said to be unfathomable ; — and doubtless they are so by an ordinary pole 

* The Sindhi form, I believe, of the common Hindi Jfala, a river channel, ravine, 
or ditch. ■ ■ 1 

f JDhandh in Sindhi is the equivalent of jfdt in Hindi and is applied to any pool 
of water or to a marsh. 

13 . . .. 
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or bamboo, the only instrument likely to have been used in general for 
sounding. Sir Bartle Frere says that be has been assured that the depth of 
one has been measured and found to be 70 feet/* This shows of course 
considerable depression below the level of the Indus alluvial plain, for the 
Narra, which must of course be a little below the average level of the plain, 
supplies, or used to supply, the water for the 4 dhandhs’ in its immediate 
neighbourhood. 

There are, however, a large number of small lakes isolated amongst the 
sand-hills and not in communication with the 4 dhandhs’ fed by the Naira, 
and these isolated lakes are all salt ; those farthest from the Narra being 
apparently the most saline, and some being so concentrated that salt 
crystallizes on their margins. All these salt 4 dhandhs’ appeared to me to be 
at a lower level than the freshwater lakes, and this view was confirmed 
by my finding that small streams fed by springs amongst the sand-hills enter 
in many cases at the western edge of the salt 4 dhandhs’, and that where, as 
not unfrecpiently happens, there are more than one 4 dhandlT in the same 
hollow, a stream often flows from the western pool to that lying more to the 
eastward. Now the water can only be derived by percolation through 
the sand from the freshwater 4 dhands’ to the westward : it is true that 
springs often rise from the margin of the latter, and that these springs are 
sometimes above the surface of the lakes, but they are usually below, and if 
higher they are not so far above as in the case of the salt lakes to the 
eastward, on the edge of which I found springs issuing from the ground 
15 or 20 feet above the water. t It is a natural conclusion that the origi- 
nal surface of the ground at this spot was not higher than the bottom of 
the 4 dhandhs’ are now, that it was much lower than the present alluvium of 
the Indus, and that the Indus plain has been raised to its present height by 
the accumulated silt deposited from the river since the 4 dhandhs’ have been 
cut off and isolated by the sand-hills. 

§ 7. Marine Mollmh living in salt lakes. — One more observation gave 
the clue to the original conditions of the ground. I found in some of the 
salt lakes in which the water, although very salt, was rather less so than 
that of the ocean, a living mollusk which has been identified by Mr. Nevill 
with Potcmides (Pirenella) Layardi , H. Ad. This species inhabits the salt 
water of hack-waters or lagoons and harbours : it is not found to the best of 
my belief on open coasts, nor yet in the brackish water inside the mouths 
of riveis, and although, like most other forms of Potamides , it is rather 

* J. E. G. S. XL, p. 189. * 

f The springs on the edges of the freshwater clhanclhs are doubtless due to the 
water which percolates into the sand when the dhandhs are at their highest level from 
floods brought down by the Narra, 
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estuarine than truly marine, its habitat is always in water nearly if not quite 
as salt as the sea. The specimens which I obtained are precisely like those 
now living on the coast of India. Several cases are known of marine ani- 
mals (chiefly vertehrata or Crustacea, however) found living in freshwater, 
and apparently descended without change from ancestors which inhabited 
the same tract when it was part of the sea, but it is rarer to meet 
with a marine or estuarine mollusk living on unchanged in inland salt 
lakes without an outlet, at a distance of 150 miles from the sea and of 
100 miles from the nearest point to which the tide reaches. The conclu- 
sion to be drawn from the existence of this mollusk is unmistakeable : it 
must have inhabited the tract now occupied by the sand-hills and their 
enclosed ‘ dhandhs’ when that tract was in direct communication with the 
sea, and probably when it formed part of a large lagoon. 

§ 8. Dormer existence of an Inlet of the Sea in Dastern Sind . The Ban 
of Kachh . — Two further conclusions follow as corollaries, the first that the 
saltness of the soil or subsoil is due to this tract of country having been the 
bed of the sea, or of an inlet, the second that the sand-hills must have been 
formed on the margin of the lagoon, and that probably the lagoon was part- 
ly filled up and isolated by accumulations of blown sand. 

About 100 miles to the south of Umarkot lies the Ean of Kachh, an 
immense salt plain covered by salt water when the sea, driven up into it by 
the south-west monsoon, ponds back the more or less brackish water brought 
down by the Luni and the few streams which run in from the hills of 
Kachh. Various theories have been proposed to account for the Ean. It 
is commonly considered an area of upheaval, a raised sea bottom. This is the 
view taken by Captain Grant and by my friend Mr. Wynne 1 *, although both 
speak also of its silting up. I had an opportunity of seeing a portion of 
the Ean in 1868 and I wrote of it (in 1867f) “ I am. disposed to consider 
(the Ean) the bed of an inlet of the sea filled up by the accumulation of 
detritus brought down by the rivers. It is just at present in the debate- 

able state, water part of the year, land another part of course the 

whole may be an area of depression, but further proofs of this are necessary 
than the fact of a small portion having been sunk and another part raised 
by the earthquake of 1819.” 

It must be borne in mind that there is evidence of slight elevation at 
several places on the coast of Western India ; such has been noticed in Sind, 
Kathiawad, and on the borders of the Ean itself, and the area of the Ean 
has doubtless shared in the general rise. So far I agree with other obser- 
vers ; but if I understand them correctly, I infer that they rather regard 
the Ean as an area of special upheaval, and in this I cannot concur. 

* Memoirs G-eol. Sixty. India, IX, pp. 21, 28. 

f Ibid. YI, p. 31. 
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The probability is that Kaehh was originally an island*, and the Ban 
a vast inlet of the sea, which gradually became shallow, just as other inlets 
on the coast of India, e. g. Bombay harbour, are gradually being filled up 
by silt deposited from rivers, aided, in the case of the Ban, by blown sand 
and also by the gradual elevation of the whole area, and (which is the most 
important point in the present discussion) that this inlet extended into the 
region now forming Eastern Sind to a distance of at least 100 miles and 
probably much further. I have no precise information as to the distance 
to which the salt ‘dhandhs’ extend to the northward, but they are certainly 
found in the Khairpur territory, and I find one marked on the map in Bohri, 
whilst there is a tract of country between Jaysalmir and Bohri in which 
wells of freshwater are excessively scarce and local. West of Umarkot the 
wells are brackish for about 35 miles ; further east than this rock is found 
in the wells and the water is sweet. The spot where the change takes place 
may mark the limit of the former inlet. 

§ 9. The Luni Basin. — We thus have proof that an arm of the sea 
ran for a considerable distance up the Indus valley in very late geological 
times, although it is not yet manifest how far it extended, and the question 
arises whether there is any reason for inferring the former existence of the 
sea in any other part of the desert area. I have already mentioned a second 
locality which I had an opportunity of examining, and where salt is found 
in large quantities. This is near a town called Panchhhadra, a short dis- 
tance north of the Luni river and about 45 miles south-west of Jodhpur. 
Here salt is largely manufactured in a slightly depressed tract of country 
which may formerly have been the bed of a salt lake, but is now surrounded 
and partly covered by drift sand. Salt must abound throughout the lower 
course of the Luni, for the water of the stream in the dry season is very 
strongly impregnated. It is not merely brackish, it is decidedly salt 
The fall of the river is said to be very small, but of this I had no means of 
judging personally. If it be the fact, the river’s course below Panchbhadra 
may very possibly have been an arm of the sea in recent times. . 

It is impossible to avoid speculating on the origin of the salt in the 

Sambhar lake being also connected with the former extension of the sea. 

§ 10. Want of evidence of Marine Denudation elsewhere in the 
Desert. Apart from the evidence afforded by the abundance of salt and the 
remarkable existence of a marine shell in the salt ‘dhandhs’ of the Thar I 
searched in vain for evidence of recent marine action in the desert. The 
general flatness of the area may be due to marine denudation, but it may also 
he due to the extreme flatness of the rocks and the absence of disturbance. 

• *J^“ ut j°" oftheTertial y dories in Kaehh is quite consistent with the 

iTl an “ B ° Cene timeS ’ vhei1 ve know that the Indus 
vallej , Baluchistan, and Sou.th.ern Persia were beneath the sea. 
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Except near Balmir, where there are some craggy hills o£ ancient formations, 
and where the sandstones of Mesozoic age resting upon the older rocks dip at 
high angles, the sedimentary beds found preserve almost perfect horizon- 
tality. The low cliffs of sandstone near Jodhpur, and those of sandstone 
and limestone near J aysalmir, are palpably scarps of subaerial denudation, 
for they correspond precisely, over miles of country, to the outcrop of the 
harder beds j nowhere is a characteristic marine cliff, cutting through differ- 
ent strata, to be met with, nor is there any evidence of marine action, so 
far as I can see, around the isolated hills of Balmir. Whilst therefore 
there is a probability that the sea did extend up the Indus valley and a 
possibility that it may have stretched up the Luni basin, and from one side 
or the other have reached the Sambhar salt lake, there is no evidence that 
it covered in recent times the central area of the desert about Balmir and 
Jaysalmir. 

§ 11. Nature and Origin of the Sand-hills . — I have already described 
the general distribution of the sand-hills, and I have said that I am unable 
to coincide with Sir Bartle Frere’s views as to their origin. He compares 
them to the ridges of rock found in Sind, and suggests that they may be due 
to earthquake-action. He points out that the Allah Bund, which is known 
to have been caused by an earthquake, is “ a perfect outlying specimen of a 
typical Thar sand billow of moderate height”, and he discusses the mode of 
formation of sand-ridges by the wind and gives his reasons for believing 
that the ridges of the Thar are not due to wind-action. To some of these 
reasons I shall revert presently. Meantime, I think Sir B. Frere has over- 
looked some phenomena of sand-hill formation. At the same time none 
of the works I have been able to consult throw any light upon the parallel 
sand-ridges of the Thar, of which I confess I am unable to offer a satisfac- 
tory explanation. I think, however, that there can be no doubt that all are 
due to wind-action alone, and I will give my reasons after describing the 
peculiarities presented. 

The sand consists chiefly of small grains of quartz, mixed with felspar 
and hornblend in smaller proportions, other minerals only occasionally oc- 
curring. The grains are mostly rounded, precisely as in the sand of rivers 
or of the coast, and they are tolerably uniform in size. 

I have already mentioned that the sand-hills form long ridges, with a 
very uniform general direction, along the edge of the Indus alluvium, where 
they are highest, and where the country is completely covered by sand, and 
that they are less regular in their direction more to the eastward. But 
there is one character which they preserve in both localities, though it is 
much more strongly marked to the eastward, and this is a tendency to ter- 
minate abruptly with a steep face towards the north-east. The long north- 
east to south-west ridges have as nearly as possible the same slope on both 
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sides, but they often end in a higher point at their north-eastern extremities. 
The scattered hills east of Balmxr are always highest to the north-east and 
slope away very gradually to the south-west. The sand-hills as a rule are 
evidently of very great antiquity ; they often shew evidence of denudation 
from the action of rain, and sometimes they are worn into ravines several 
feet in depth. When it is considered how small the desert rainfall is (11*8 
inches in the year at Umarkot, 18 at Nagar Parkar, but much less 
in the central portion of the desert, and especially towards Jaysalmir), 
it is evident that a long series of years must be required for ravines 
even a foot in depth to be cut in the sand, since it is only in exceptionally 
heavy showers that any water can run off so porous a surface. At the 
north-eastern termination of these sand-hills, however, there is frequently 
found a quantity of sand which is shewn to be newly deposited by its sur- 
face being ripple -marked, by the absence of holes made by burrowing ani- 
mals, and by the stems of hushes being partially buried. Lastly, from the 
north-east corner of most of the high hills near Balmir a long ridge of sand 
runs out, evidently deposited by the wind under the lee of the hill. 

Now there is one point to which it is necessary to advert before going 
further. I must apologize for mentioning a fact doubtless familiar to most 
of my readers, but although familiar with it on a small scale, I did not 
clearly understand its application when I first went into the desert, and in 
consequence I was for some time greatly puzzled by the phenomena presented 
by the sand-hills ; I think, too, that it has been overlooked by Sir Bar tie 
Frere, and that this accounts in part for his doubting the efficacy of the 
wind in producing the sand-hills of the Thar. On the possibility that it 
may not be universally familiar I will venture to call attention to it. 

When the wind blows over any surface composed of particles -which can 
be moved independently, it forms waves or ridges more or less at right an- 
gles to its direction, with a long low slope to windward and a steeper slope to 
leeward. Something similar is seen in sand-banks formed by rivers and must 
be well-known to all who have navigated any Indian river in the dry season. 
In descending the stream the depth of water every here and there will he 
found to diminish gradually up to a certain point, which is part of a shoal 
stretching more or less across the channel ; below this the water becomes 
suddenly deep. Here again the long gradual slope is on the side from 
which the current runs, the steep slope in the direction towards which the 
river is flowing. 

This phenomenon on the small scale must be familiar to every one, 
as it may be seen on sand or dust wherever the wind blows over it. 
The long slope to windward is variable, the steeper slope to leeward is 
that assumed naturally by a talus of the material forming the ripples. 
The sand is driven up the longer windward slope by the wind and 
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falls over the crest of the ridge. # Sand-dunes along the coast are 
rendered irregular in shape by accidents of the surface on which they 
have accumulated, but the laws of their formation are precisely similar 
to those of the ripples, and the same principles govern the formation of 
inland sand-hills. The latter are often even more irregular in form than 
the sand-dunes of the coast, because they are not formed along one general 
line, but depend on the accidental accumulation of sand wherever the charac- 
ter of the surface is favourable. In every case, however, the direction of 
the wind to which the drifting of the sand is due is marked by the two 
slopes in opposite directions, the long slope to windward, the steep slope to 
leeward. The sand-hills near Balmxr are evidently due to the transport 
of sand by a south-west wind. 

I made many enquiries in the desert country as to the prevailing wind. 
From all whom I asked I received one answer, that during the hot season, 
May, June, and July, a strong wind blows steadily from the south-west. 
Even in March, on two occasions, a violent wind sprang up in the afternoon 
from that quarter, and the air was so thick with sand that at times it was 
impossible to see more than a dozen yards. There is no meteorological sta- 
tion fairly within the desert region, but the registers of wind-direction at 
Karachi and Disa shew a great prevalence of south-westerly winds in the 
hotter months of the year, the general direction being more westerly at 
Disa than at Karachi ; up to April the general direction at Disa is north of 
■west. At other periods of the year the winds are light, and during the 
months of January, February, and March, when I was in the desert, light 
breezes from the north or south prevailed alternately, but with the excep- 
tion of the south-west winds already mentioned, they were quite insuffi- 
cient to move the sands. 

I do not think that further evidence is needed to prove that the forma- 
tion of sand-hills throughout the eastern part of the desert is due to tbe 
south-west winds of the hot season, but there is a much greater difficulty 
as regards the long north-east to south-west ridges of the Thar. That they 
are also due to the prevailing winds is apparent from the circumstance 
(already mentioned) of their frequently terminating in a high bluff with a 
steep slope to the north-east, but still their general direction, identical with 
that of the prevailing wind, is rather difficult of explanation, because ridges 


* The formation of sand-dunes will be found discussed in any elementary treatise 
on Physical Geography or Geology. The following works contain excellent descrip- 
tions of the phenomena exhibited by blown sand Lyell, Principles, Vol. I, p. 516 ; 
De la Beche, Geological Observer, p. 59 ; Jukes, Manual, p. 154 ; Naumann, Geognosie, 
II, p. 1170 ; Ansted, Physical Geography, p. 467 ; and especially Marsh, ‘Man and na- 
ture/ pp. 471-483, and Beclus, 4 The Ocean’ (English translation), I, pp. 198-214. I 
am indebted to my brother Mr. H. F. Blanford for the latter references. 
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are usually produced at right angles to the wind’s direction. # Parallel rows 
of sand-dunes along a coast are frequently due to the regular sea-breeze, and, 
as may he seen on the east coast of India, there are often several such rows 
one behind the other, but they exhibit the usual evidence of their origin by 
having a long slope towards the sea and a short steep slope landwards. I 
think it quite possible that the sand-hills of Umarkot and Eastern Sind 
generally may be of such antiquity as to date from a period when the rela- 
tive distribution of sea and land in the region was different from what it 
now is, and that to so great an extent as to completely modify the pre- 
vailing winds, and I have even been induced to speculate on the possibility 
of the existent parallel ridges of sand-hills marking successive coast-lines as 
the sea receded from the face of the country. This hypothesis, however, 
would render it necessary to suppose that the Indus valley was a land area 
whilst the present desert was part of the sea, and that the western coast- 
line of the sea with a general north-east to south-west direction gradually 
receded towards the south-east ; or, vice versa , that the Indus valley was sea, 
and the country to the south-east dry land. But I can hardly conceive 
that such gigantic changes as this would involve could have taken place 
without completely changing the original form of the sand-hills, and it is 
evident that the ridges in the region of the salt 4 dhandhs’ must be posterior 
in date to the time when their present site was part of an inlet of the sea, 
and not anterior to it. Moreover, had the sand-hills been formed along a 
coast-line, or even inland at right angles to the prevailing wind, they would, 
here and there at all events, have preserved some traces of their original 
slopes shewing the direction of the wind which produced them. But there 
is nothing of the kind to be found. I looked most carefully for some evi- 
dence of a steeper, slope on one side than on the other, but without success, 
and I found double ridges having a trough-like hollow along the crest, 
with the slopes on both sides of the hollow, as well as those on both sides of 
the main ridge, equally steep. Eor such ridges I am quite unable to 
account by the effect of a wind blowing at right angles to their direc- 
tion. If they were formed by one great sand- wave overtaking another, 
one side of the depression between the crests of the two waves must 
be much steeper than the other, and although this would be slightly modi- 
fied by time, it could not be entirely obliterated and yet leave the general 
form of the waves so little altered as they now appear. 

I am obliged therefore to reject the theory that these parallel ridges 
are due to a wind acting at right angles to their direction. I cannot accept 
Sir Bartle Frere’s view that they are due to earthquake-action. The ridges 

* Naumann, however, in his 6 Geognosie’ (edition of 1854, Vol. 11, p. 1171), says— 
“ The sand-hills themselves are in every country extended in length in one direction 
which agrees with the direction of the prevailing wind.” 
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consist o£ the characteristic blown sand ; the Allah Bund, to which Sir Bartle 
compares them, is only 20 feet high and of great breadth, and consists of 
the silt which forms the Ban # , whilst even the fact of the elevation being 
due to the earthquake appears not clearly established. The only alter- 
native conclusion as to the origin of the Thar sand-ridges is that they 
were due to the wind blowing in the same direction as that in which they lie. 
Sir B. Frere objects to their origin by the wind that they are higher than 
any known ridges of blown sand, but I find it recorded that in the Landes 
of Gascony many dunes exceed the elevation of 225 feet and one attains the 
height of 391 feet, whilst on the west coast of Africa hills of blown sand 
are said to be found in the neighbourhood of Cape Yerde no less than 600 
feet high.f 

This view of the sand-ridges having been produced by winds blowing 
in the same direction is supported by the frequent occurrence (already men- 
tioned) of abrupt terminations of the ridges at their north-eastern extremi- 
ties. It should be borne in mind that the ridges, although extending for 
considerable distances, often for some miles, do end or coalesce every here 
and there, and that there is not any regularity in the size of the valleys 
that intervene ; some of these valleys being of considerable breadth, others 
narrow. As a rule, the intervening valleys do not exceed half a mile in 
breadth where the ridges are tolerably regular, and in many places the hol- 
lows are, as a rule, much narrower. Not unfrequently a tract is found where 
ridge and valley succeed each other with the greatest regularity for a few 
miles, the valleys being from twice to three times as broad as the ridges. 

I am not able to explain the mode of formation of these parallel ridges 
satisfactorily to myself. I can suggest three modes in which they may 
have been formed, aud I think it possible that all may have acted at times. 

The first is the mode of formation from a ridge transverse to the direc- 
tion of the wind. When such a ridge is driven forward, the ends advance 
more rapidly than the centre, and a crescent is formed, the convex side to 
windward. This on a small scale is a common and familiar phenomenon, 
and is mentioned and explained in all text-books. I can conceive it proba- 
ble that, with constant supplies of sand, the ends of the crescent may con- 
tinue to be produced until they form parallel ridges. But I must say I 
have not seen this change in progress in the sand-hills of the desert. 

The second suggestion is that the sand is carried along in lines by the 
wind. I once came across a tract in which a sand-ridge appeared to be in 
process of formation. This was about 50 miles W. JST. W. of J aysalmir, at 
the spot where the Thar or sand-hill country was entered from the undula- 

* See Wynne, Geology of Hutch, Memoirs Geological Survey of India, IX, p. 40. 

f . Naranann, Geognosie ; Beclus, L ’Ocean, 11. c. &c. The latter writer gives Bitter 
as his authority. ■ ■ - 
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ting sandy plain. Over a breadth, of about a quarter of a mile, and right 
and left, in the direction of the wind, as far as the eye could distinguish, the 
surface was covered with sand in small newly formed hillocks, mostly of 
crescentic form and about 5 to 10 feet high. The direction of the wind 
was shewn to be from S. 35 E., this being at right angles to the lines of 
ripples, and to the chords of the crescentic arcs formed by the hillocks ; and 
the general direction of the sand-ridges immediately to the westward was 
the same. Many of these sand-ridges were so regular that it was difficult 
to conceive that they could have been formed otherwise than in long lines. 
But I do not quite understand how the wind can thus form them. There 
is a great difference between forming a line of hillocks and uniting them 
into one continuous ridge. 

The third suggestion is that the tract of country along the edge of the 
Indus alluvium was originally covered at least as deep as the height of the 
present sand-hills by sand arranged more or less in ridges at right angles 
to the prevailing south-west wind, and that the valleys between the present 
sand-hills are the result of wind-denudation, their contents having been 
swept away and the intervening ridges left. The abrupt terminations of 
the ridges mark the former leeward slope of the sand-hills. On the whole, 
I think this last theory is the most probable of the three. 

The sand, it is true, accumulates in long ridges behind any obstacle, and, 
when a ridge is once found, it will tend to be prolonged to leeward. But 
no obstacle exists of sufficient size to account for the commencement of a 
ridge 100 to 200 feet high. 

§ 12. Source of the Sand , — There is yet one point which demands notice 
and that is the source of the sand. Bounded sand-grains are rarely pro- 
duced in any quantity by simple subaerial disintegration, except in the case 
of the degradation of a sandstone, and in the present instance there is no 
sandstone area to windward. All the sand may safely be assumed to be 
derived from river- channels or the sea coast. 

Part of the sand may be derived from the bed of the Indus, and pro- 
bably a large portion of the sand-hills of Bohri are supplied from this 
source. But it is difficult to conceive that all the sand-hills of Thar and 
Parkar, Mallani, Jaysalmir, &c., can have derived their sand from the Indus, 
to say nothing of those of Jodhpur, Bikanxr, &c. 

Some of the sand also may be derived from the present coast-line. But 
all the sand-hills are at a distance from the coast, and it is difficult to con- 
ceive that all the sand has been blown across the delta of the Indus and 
the Ban of Kachh to reach the region where it so greatly abounds. Had 
all the sand which is .spread over the plains of western Bajputana been 
blown across the Ban, the latter would surely have been converted into a 
sandy desert long since. 
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The only remaining conclusion is that the sands are derived from a for- 
mer coast- line, which no longer exists. The greatest accumulations of 
sand are found in the lowest portions of the desert, along the edge of the 
Indus alluvium, and in the basin of the Luni, and it has already been 
pointed out that, precisely in these localities, the presence of salt in con- 
siderable quantities renders the inference probable that arms of the sea ex- 
tended into them at a comparatively recent date. Thus both the distribu- 
tion of salt and the prevalence of sand-hills point to the same conclusions, and 
it is reasonable to infer that the sea, which, at no remote period, covered the 
Ban of Kachh, extended for a considerable distance both to the north up 
the Indus valley and to the north-east up the basin of the Luni. 

In most countries in which sand is blown from river-beds or the sea- 
coast, it is either blown into other river- channels or it is swept into them 
by rain. Once in the river- channels it is again carried onward to the sea. 
There are small sand-hills in abundance in the Indus alluvial plain, 
but they attain no great size because the sand is always swept sooner or 
later into some stream. The peculiarity of the desert is the absence of any 
streams — a want due primarily to the small rainfall, but intensified of 
course by the accumulation of sand and the consequently porous nature of 
the soil. To the eastward in Bajputana, as the rainfall increases, streams 
become more numerous and sand-hills diminish in number. In short, the 
sands of the Indian desert appear to have been blown from an old coast-line 
in the Indus valley, along the northern edge of the Ban of Kachh, and 
probably in the Luni valley, by the strong south-west wind, and they remain 
spread over the country for the want of streams to carry them back 
to the sea. 

§ 13. Conclusions. — The conclusions to which I have been led by the 
facts narrated in the previous paper may be thus briefly recapitulated. 

1. Within very recent geological times the Ban of Kachh was part 
of an inlet of the sea, which certainly extended for a considerable distance 
up the eastern edge of the area now occupied by the Indus alluvium, 
and perhaps occupied the whole alluvial area of the Indus valley : it also in 
all probability covered a considerable tract in the Luni. basin. 

2. The central portion of the desert about Jaysalmir and Balmir was 
not covered by the sea, but formed either an island or a promontory. As 
the northern part of the desert, towards Bahawalpur and Bikanir, has not 
been examined, it is uncertain whether there is any evidence of its having 
been covered by the sea or not. 

3. The sand of the desert is mainly derived from the old sea-coast, 
and its transport into the interior of the country is due to the south-west 
wind. 
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X . — A Sketch of the Vegetation of the JVicolar Islands . 

By S. Ktjez. 

(Received July 27tli Read August 2nd, 1870.) 

(With Plates XII and XIII.) 

The Nicobars form a link in the chain of islands that stretches tip from 
Sumatra to the Arracan Yornah, and they are in all probability the remnants 
of a mountain-range that connected Sumatra (and more especially the Nias 
islands, where the same sandstone prevails as that of the Andamans and 
Arracan) and Arracan at a time when the sea covered the vast alluvial 
plains of the Ganges ancl the Indus, thus rendering Hindustan an island 
subsequently to its probable connection with Africa. 

Geologically, the Nicobars are divisible into two groups, the southern and 
the northern. The former comprises Great and Little Nicobar with the adja- 
cent islets and Katehall. It is characterised by the predominance of calcareous 
sandstones (Brown-coal formation) . The northern group includes Nan ko wry, 
Kamorta, Trinkut.,* Teressa, TiUangehong, Karnicobar, and the small islands 
near them. Alluvial deposits and plutonic rocks are the conspicuous feature 
here. This geological division admirably coincides with the general botani- 
cal appearance of the respective islands.f While the islands of the southern 

* Trinknt is not entirely composed of raised coral-reefs as Dr. Hochstetter has 
stated, but has grass-heaths in the centre, the presence of polyeistina-clay being thus 
indicated. It is a very flat island, barely 5 0 feet, above sea-level in the interior. 

f This sketch relates to the islands of Katehall and Kamorta only, sickness 
having prevented me from extending my explorations to the other islands. A review 
of the more interesting peculiarities of the Nicobar vegetation is to be found in 
Trimen’s Journal of Botany, 1875, p. 321 sqq. 
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group are £orest-elad from the bottom to the top, the forests on the north- 
ern group are restricted to the plutonic rocks and to the slopes and 
dells of the older alluvium, while the hilly plateaux and ridges are covered 
with park-like grass-heaths, 

Botanically, we have to consider the following rocks and soils as influ- 
ential : — 

1. Plutonic and metamorphic rocks, which crop out only in a few 
localities and are very subordinate. 

2. Calcareous sandstones, which cover by far the greater part of the 
southern group. 

3. Raised coral-reefs much broken up and intermingled with calca- 
reous sand and vegetable mould. 

4. Calcareous sea-sand, or blown sand, consisting of minute rounded 
fragments of shells and corals. 

5. Poly cistina- clay, which covers the greater part of the area on the 
northern group. It is very light and siliceous, and remarkable for the 
absence of alkalies. Locally it is ferruginous and of a red colour, and in this 
ease usually accompanied by fossil sea- weeds. 

6. Marine silty clay at the debouchures of rivers, more especially in 
sheltered bays and shoals. 

Dr. Rink and Dr. Hochstetter have already been struck by the close 
coincidence of the vegetation with the underlying rooks on these islands ; 
and although a close examination of this relation revealed to me many im- 
portant exceptions, we must he guided in all phytogeographical matters not 
only by the consideration of climatic influence but as much also by that of 
the influence of soil. * 

As the climate is a tropical moist one, identical with that of most 
Malay islands, and the elevation of the hills too small to- affect vegetation, 
the influence of the soil naturally becomes more conspicuous and marked. 
Owing to the uniformly damp climate deciduous forests have ceased at this 
latitude, although deciduous trees are not unfrequently interspersed, especi- 
ally in sunny localities. Evergreen trees thus form the hulk of the forests, 
and even the beach-forests, sunny forests growing on calcareous sand, are 
studded with evergreens, so that the deciduous trees become quite subordi- 
nate. I have distinguished the following kinds of vegetative combinations 
on these islands; — 1. Mangrove Forests. 2. Reach Forests. 3. Tropi- 
cal Forests. 4. Grass-heaths. 5. Marine Vegetation. 

Cultivation is little represented, being restricted to small patches of 
cleared land usually at some distance inland from the villages. 

1. Mangrove Forests. 

The mangrove-forests of all tropical Asia are so uniform, not only in 
external aspect but also in their botanical character, that it is hardly 
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necessary to enumerate their constituents. They occupy, as already indicated, 
chiefly the silty debouchures of the rivers, and are most fully developed 
in the quiet bays, and more especially along the channel that separates 
Kamorta from Nankowry. Rhizoghora mueronata and Bruguiera mueronata 
form usually the bulk of these forests on the Nicobars. Owing to the 
smallness of the rivers, and to the consequent narrowness of river-alluvium, 
the variety of these forests distinguished by me as c tidal forests’ is not 
developed, although localities are met with, on the banks raised above tidal 
mark, which partake of the same character. 

2. Beach Foeests. 

The beach-forests, or dune-forests, as Dr. Jungkuhn, in his excellent 
account of the vegetation of Java, has more appropriately called them, 
are restricted to the beaches of fine calcareous sand which stretch along 
the shores where the hills do not interfere. The islands being in arising 
condition, the formation of beaches is favoured to a greater degree than at 
the Andamans and elsewhere, and some of them extend as far as half a mile 
inwards. They necessarily form narrow, often crescent-shaped strips, and 
abruptly terminate where the raised coral-reefs commence. The trees here 
stand apart and are light-loving ones, and of these the cocoa-nut-palm forms 
the principal constituent, no doubt much encouraged in its dense growth by 
cultivation. The outskirts of these dunes are usually marked by a few long- 
creeping plants, such as Igomoea ges-cagrae, Vigna lutea, Isehaemim muti - 
cum, Thoimrea sarmentosa locally on Katchall, Igomoea littoralis, etc. 
To these succeed a number of small trees or shrubs, which appear from the 
sea like a dense hedge ; these are chiefly the glaucous-looking Bcaevola 
Koenigii , Bandanm odoratissimws, Toimiefortia argentea (especially on the 
southern group), Baritium tiliaceum, Boghora fomentosa locally, Grimm 
Asiaticum with a plantain-like trunk up to 3 feet high by nearly a foot in 
thickness, and others. Then follow Galop Jigllum inoghyllum, Hernandia 
geltata, Gloehidion calocargum, Bugenia Jamaica, 8 ter ml ia mollis , JPremm 
integnfolia, Brythrina Indices Bongamia glabra, Desmodiwm umbellatum , 
Macaranga Tanarius , Heritiera littoralis , Gymmetra bijuga, Bieus retwsa, 
Thesgesia gogulnea , Beltoghorum ferrugineum scantily, Ggeas Bumgliii, 
Vitex negundo , Atalantia macroghylla, Glaoxylon molle and G. longifolium , 
Afzelia bijug a, Barringtonia sgeeiosa, Odina wodier , Bicus hisgida , Ter mi- 
nalia catapga , Gruetiarda sgeeiosa, Dracaena linearifolia in abundance, 
Bxcoeearia Agallocha, Bemeeargus Tieierog hyllus, Barringtonia racemosa , 
Qchrosia salubris, Oerhera Odallam , Briedelia glauca, and others. The 
shrubby vegetation consists chiefly of Florinda bracteata , CalUcarga Ion - 
gi folia, Gordia swbeordata , Breynia racemosa, Beeurinega ohovata , Alio - 
ghylus Gobbe , Tabernaemontana Nicobariea, Leea sambacina and, locally, 
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Jj, grandi folia, Bhtchea Indica , Clerodendnm inerme, intermingled with 
a young growth of trees and climbers, such as Cyclea peltate-, Canavalia 
mrosa, Gaesalpinia nuga and C. Bonduc , Wedelia scandens, Xpomoea 
Turpeidwm, JEntada scandens, Anodendron , Ipomoea eampanulafa , here and 
there a rattan, Gohibrina Asiaiica , JDerris scandem and B. uliginose- , several 
species of Yiiis, Elagellaria Indica , Stenochlaena scandem , Modecca Nico- 
bar ica, etc. On the ground chiefly grow Ischaemum mwticmi in abundance, 
Centotheca lappacea , Oplismenus composites, Bemirea maritima locally, 
J Euphorbia atoto, Aerva lanata , Brant hemum succifoUum very commonly, 
Ophiorrhiza mangos chiefly from the base of the cocoa-nut-palm, KylUngia 
monocephala , the white-spiked variety of Ggpems umbellatus, and a number 
of widely distributed weeds. Gassy thafilif or mis often quite covers the shrub- 
bery, while the trunks of the trees are seen to be clothed with Bischidia 
Bengalensis or B. nummularia, Bothos scandem , or with some Jloya- . 
Orchids are here numerous on the branches of the higher trees, Bendrobinm 
erwmenatim and Luisia particularly so. The stems of the trees are covered 
with lichens, especially those of the cocoa-nut-palms, which are literally 
clothed by them and by a few acrocarpous mosses (chiefly Octoblepharnm , 
Macro mitrium), while a few ferns (amongst them Bavallia parallela and 
J). heterophylla , Boly podium phy mat-odes, P. qiiercifolium , and P. adnascens) 
also find a favourable station between the rugged scars of this same palm. 

As these dunes are the principal seat of the villages, there spring up, around 
the huts of the natives and often far away from them, a number of trees, 
shrubs, and weeds, which are with difficulty distinguished from the surround- 
ing indigenous vegetation. Most of them can hardly be said to have been 
planted but rather to have sprang up of themselves. Such are Citrus Hystrix 
and G. mini is, Bim Orellana, Carica papaya, Bicinus communis, Fsidium 
guana, Triphasia trifoliolata, Capsicum frutescens, Solatium melongena, 
Jjdgcnaria vulgaris, etc. • also such weeds as Ageratum conyzoides, Vernonia 
cinerea, Bigitaria, Bragrostis , Solatium nigrum, Batura, Amarantus 
mridis ; and sometimes A. Gangeticus, Sida acute, Urena lobaia, Scop aria 
dulcis, Cassia occidental is, Blwnea lac era, Ocyrnim sanctum, Buphor- 
lia pilulifera, Baspahm conjugatim, Bleusine Indica, Qynandropsis 
pentaphylla , etc., etc. 

3. Tbopical Foeests. 

The tropical forests occupy a large (say, about one-tbird of the whole) area 
of the islands of the northern group, while they are so greatly developed in 
the southern group as to leave only a small fraction for the other forests 
(mangrove- and beach-forests). I am obliged to divide them into two groups, 
namely, (i). Coral-reef Forests, and (ii). True Tropical Forests , growing 
on elevated ground. 
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(i). Coral-reef Forests . — These forests occupy, as the name indicates, 
the raised coral-reefs which usually stretch out behind the dimes, and are 
sometimes of comparatively large extent. The substratum being calcareous 
and of a very permeable nature, these differ greatly in their constituents 
from the true tropical forests. They form masses of pretty low ever- 
green trees overshadowed only by a few species of lofty trees up to 120 feet 
high, which, however, are pretty numerous in individuals. Such big trees are 
Eugenia occlusa , Alstonia spectabilis , Ficus Indica and F. return , Artocar - 
pus po mi form is, Saccopetahm Horsfeldii , Garcmia speciosa , and a few 
others not recognised by me. The smaller trees comprise chiefly Orophea 
Katschallica in abuManee, Glycosmis imularis , Aglaia argentea and A. 
Andamanica , Amoora ganggo, Cupania Jacldcma , Olax imbrieata, Apodytes 
Andamanica, Ixora Favetta,! webermfolia in abundance, and I brunnescens , 
Webern densiflora, Fetunga Foxbiergliii , Morinda bract eata, Alchornea , 
Alsophila albo -setae ea here and there (usually clothed with mosses and 
Tnchomanes FUicuda and T. mmcoides ), Malloius acmmmaim and II nm- 
ricatm in abundance, and several others. Of the shrubs are especially 
conspicuous Fsychotria Nicobarica , F. tylophora , and P. Andamanica , Ixora 
Kurziana. Areea Catechu is here so plentiful as to appear wild, but is, I 
believe, only planted or self-sown. Fandanus Leram usually accompanies 
the betel-nut palm. Of climbers, I observed chiefly Grifflthia curvata , 
Einocliloa Andamanica , Antitaxis calocarpa , Tit is lanceolaria and other 
species, Alangium Sundanum , Stemchlcena scandens , Freycinetia in abun- 
dance, often accompanied by the fleshy Fellionia procrulifo lia. The soil- 
cover is scanty and chiefly consists of Adeno sterna viscosum, Aglaonema 
simplex , Cyperus moestus ; and a number of ferns, such as Davallia spehmeae , 
Vittaria elongata, Anirophium callaefolium , Asplenimi macropliylUm , and 
Ffephrolepis acuta are observed as epiphytes, together with a number of 
orchids, especially Saccolabiim obliepuum. The coral-rocks are densely 
covered with a tamariscine F£ypnim y and long garlands of JAeehera Lepi - 
neana and of Ilepaiicae depend from the branches and trunks where 
the jungle is not too dark. 

Where depressions occur in these upheaved coral-lands, fresh water 
collects and forms pools and swamps, # which dry up more or less during 
the driest months on these islands (March and April) . These are Ailed 
then to several feet in depth with black vegetable mould, which is so soft 
that one sinks into it up to the knees. They cause a sort of swamp-forest 

* Dr. Eink has proposed a theory to explain the origin of these swamps in the 
raised coral-reefs. Similar jungle-swamps, often of large extent, occur in all Malay 
tropical forests on nietamorphic as well as on alluvial formations, and are in my opinion 
only the result of rains, which drain into the depressions and carry quantities of vegeta- 
ble mould into them until they silt up. 
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represented by Mens Indica and M retusa, the plank-like compressed roots 
of which often extend far into it and afford the only firm footing ; while on 
other islands Pandmms Leram takes possession of them. Little else grows 
on this black marshy ground except here and there a Polygonum or a 
Selmmtliostachys, Lemma paucicosiata is often frequent here, and a 
Najas too was observed. These jungle-swamps are the natural reservoirs 
of drinking water for the Nicobarese, who simply dig a hole into the 
mould, wherein the water collects. 

(ii) . True Tropical Forests, — These forests grow on different substrata, 
and those growing on the calcareous sandstone of Katchall and of the other 
islands of the southern group will have to be distinguished from those 
which grow on polycistina-clay and on plutonic rocks. Having, however, for 
several reasons been prevented from exploring these forests on Katchall, I can 
only testify to the truth of Dr. Kink’s statement that those of them which 
grow on the shady side of the ridges are, like those that grow on plutonic 
rocks, the loftiest forests on the islands and hence most difficult to explore ; 
the south-west exposures, however, of these ridges on Katchall are covered 
by a stunted forest wherein the trees are not crowded, and which, to judge 
from the colour of rounded crowns, must be very poor in species. 

The Andamanese bullet-wood tree (Mimmops littordlis) is frequent 
along the coast of Katchall, and I met with fallen trunks of it which 
measured SO feet clear stem by 10 to 12 ft. in girth. 

I will, therefore, restrict my remarks solely to the tropical forests as 
they are represented on the polycistina-clay of Kamorta. This island is 
formed chiefly of this clay, while only the extreme S. W. part (hills 
about 1,000 feet high) consists of plutonic rocks. The forests, however, 
do not cover the whole of this formation, but abruptly terminate just 
below the top of the hilly plateaux, although two broad strips of tropical 
forest cross the whole island. The trees at the upper limit rather suddenly 
become stunted, as if unfavourable exposure had checked their growth 
and given them the appearance of having reached the limit of tree- 
growth. The cause of the abrupt demarcation of these tropical forests and 
the grass-heaths on the very same substratum remains a mystery to 
me. Above all the trees, however high, a palm towers majestically, and in 
such quantity as to form, as it were, a palm-forest above the other trees. This 
is ' Areca augusta. The lofty or large trees (many of which, however, be- 
come quite stunted at the outskirts of the forest bordering the grass-heaths) 
are chiefly the following: — Artocarpus pedunmlaris and A, pomiformis , 
Madermachera Lobhii , Magenta occlusa , Sterculia campanalata , Symplocos 
leiostachya , Ternstroemia imcrocarpa, Trichospermum Javanicmn , Garcinia 
cornea , Qrania Nicoharica in abundance, Micas Indica , M. chrysocarpa , and M. 
retusa , Gonystylus Mique lianas, Sapindus montams , Termimlia sp. near 
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T. eaiappa, Dillenia pilosa, Galophyllum speciabile, Mceocarpus, Albizzia 
stipulates plentifully, Gardenia resinifera , Nauclea excelsa , Alstonia macro- 
phylla , Gryp tocarya ferrea, Litsaea foliosa. Amongst the smaller trees the 
following are conspicuous : — ArthrophyllumBlumeanum, Iccora toeberaefolia, 
Folyphragmon favescens, Maesa rmientacea , Oimiamomum ohimifoliwm , 
Barringtonia racemosa , Sideroxylon attenmtum , Fagraea racemosa, Myris- 
tica corticosa , Antidesma puncticulatum and A. persimile , Aporosa micro - 
stachya, Briedelia tomentosa , Artocarpus integrifolia locally, Villebnmea 
syhatica , Macaranga gigantea , Groton argyratum , Byparia caesia, Fittos- 
porum ferrugineum, Sterculia hyposticta , Fvodia Boxhurghii , Dracaena 
Qriffithii , Farastemon urophyllus , Buchanania platyneura, Alhizzia buha- 
Una and -4. fasciculata , Bhodamnia trinervis, Mussaeiula macrophylla , Fuge- 
nia claviflora, Garcinia calycina , Dracaena Unearifolia , Glycosmis 
insular is, Anacolosa puberula , Apodytes Andamanica , OcJma Andamanica , 
JCms smibucina , Frioglossum rubiginosum, Gnetum gnemon , Ghampereya 
gnetocarpa , and, locally, Fandanus Deram . Areca Catechu here grows quite 
wild, especially in the lower and more marshy localities. Alsophila albo- 
setacea is often met with, hut always in few individuals only. The most 
frequent climbers are Dinochloa Andamanica , Zizyplms swbquinquenervis, 
Vitis lanceolata , V.pedata , and F". repens , Derr is tliyrsiflora , Neptapleurwn 
ellipticum , Dioscorea glabra , Smilax po lyacantha, TTncaria pilosa , Jasminum 
actmiinatissimum , Anodendron paniculatum, JErycibe panicwlata , Flaeagnus 
arborea ,• Gnetum macropodum , Calamus Andamanicus and several other 
rattans, Freycinetia insignis and another species ; besides, JJvaria micraniha , 
Salacia and Hippocratea , Griffithia curvata , Blumea riparia , Fmbelia 
microcalyx , Farsonsia spiralis , Ipomoea miifolia and J. Nicobarica , 
Stenoclilaena scandens and Lygodvwm circinatum . Fothos scandens and 
Gymnopetalum lieterophyllwn often creep up the trunks of the trees. 
Shrubbery is little developed, and as everywhere else, represented by the 
slender treelets already enumerated, young tree -growth, and rattans, especi- 
ally a Zalacca (?) Of herbs are chiefly seen Lasianthus laevicaulis , 
Hedy ot is rigida and J3T. cost at a, Homalonema aromaticmn plentifully, Agla- 
onema simplex, Amomum Fenzlii plentifully, and some other Sciiamineae 
which were in leaf only, Maranta dichotomy, Adenostemma viscosum, Blumea 
myriocephala, Amaracarpus pubescens (restricted to the plutonic rocks), 
Corymbis disticha here and there, and several grasses and sedges, like Cyperus 
moestus, Hypolyirum latifolium, Scleinalithosperma^nd. S. Smmtrensis, Oplis - 
menus compositus, Fanicwn filipes, KylUngia monocephala , Cento theca 
lappacea, and, in more open localities, Tliysanolaena acarifera . .‘Ferns are 
plentiful but apparently not much varied as regard species ; those observed 
most frequently are Neplir odium mode and other species, Nephrolepis acuta, 
Dindsaea tenera , Davallia spehmeae , and Selaginella caudata. On stems 
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and branches of trees grow chiefly Asplenium nidus and A. macrophyllnm , 
Vittaria elongata , and a number of orchids, like Oberonia , Tricho glottis 
qnadricornwta frequently, Fhalaenopsis cornu- ce?'vi, Fholidota imbricaia, 
and Saccolabium obligimm. Parasites were not observed, but 1 lensloivia 
erythrocarpa was once met with. Owing to the darkness, mosses and 
liver-mosses are not well-developed here, but along the rocky courses of 
rivulets patches of Fissidens and Hypna occur. 

Where clearings take place in these forests, Scleriae chiefly occupy 
the terrain, with other grasses, amongst which Hibiscus Abelmoschus is 
often observed, 

4>. Geass-heaths. 

The grass-heaths, as they have been called by Dr. Diedrichsen, occupy 
the hillocky plateaus of most of the islands of the northern group, and are 
physiologically equivalent to the “ low forests” of Pegu, more especially 
with that variety of them in which the trees are more scattered. They form 
park-like grass-lands, # which are made up chiefly of Scleriae , JEragrostis 
Zeylanica, Mriaclme Chinensis, FJiynchospora Wallichii , Heteropogon con - 
tortus , several species of Fmbristylis , Imp er at a anmdinacea , Spodiopogon 
(very hairy) and the hairy Sorghum muticim (these two grasses grow chiefly 
on the outskirts of the tropical forests and at the bottom of the dells, where 
they attain a height of 5 to 6 feet), Dimeria locally, Ghrgsopogon acicula - 
fits, JEragrostis unioloides , Digit aria, and Cyperus polystachyus . Of other 
plants associate chiefly Gleichenia dichotoma , Lycopodium curvatum , 
I achy stoma senile , which here has always rose-coloured flowers often colour- 
ing whole tracts red, Mulophia graminea , Urena lobata , Triumfetta rhom - 
bo idea , Desmodium polycarpum scantily and D. heterophyllum , Fycnospom 
nervosa , Uraria lagopod hides, Lindsaea lanceolata, Hedy oils approx imata, 
II. Wallichii , and II gmmmicola , M volvulus Unifolius scantily, JEuphorbia 
parviflora, and some others. At the bottom of the numerous dells where 
rivulets not more than from 2 to 3 feet in breadth have cut courses from 4 to 5 
ft. deep, the grasses naturally grow more luxuriantly and entirely hide the water. 
Such places are usually more or less swampy and in this case a great 
number of other grasses and plants appear, such as Cyperus vulgaris, 
C, Ha span, C. Iria, G. pilosus, and C. diluius, Fmbristylis miliacea, F. com- 
planata , F. diphylla, Fairena umbellata, Fhynchospora aurea, Scleria laems, 
S. Simatrensis, and a white-fruited form of the last (these prevailing), Fas- 

* The northern parts of Kamicobar are for a great part covered by SaceJmrum 
spontaneum , and it seems that part of the grass-heaths of the northern part of Ivamorta 
(where the wild buffaloes occur) is also covered by this grass. At least I am informed 
that coarse grass, cutting like a knife, occurs between. Tring and Enaka. Those grass- 
lands which I visited above Tring and of the northernmost part of Kamorta are ail 
the same as those of the southern part. 
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palum scrobiculatum and B. Jtexuosum, Banicum eolonwm, Isachne miliacea 
var. humilis , Arundo Roxburghii (usually occupying whole tracts where 
it occurs), Geratopieris thalictr aides , Acrostichum auremn here and there, 
Blechnum orientate , Mriocaulon long folium, , Bmithia semitiva , Jussicea 
villosa , Adenostema viscosum var. elatum , Hygrophila salic folia, Limno- 
phila hirsuta , Gonostegia hirta , Boiozolzia Indica , and several others. 
Lggodium scandens and L. pinnatifdum are occasionally met with in the long 
grass. Small as these valleys are and often separated only by a low rounded 
ridge, they have often certain species entirely peculiar to themselves and 
recurring nowhere else. Such plants as I found only once or twice (but then 
often in quantity) are Bolygala leptalea , Grotalaria calgcina and G. sericea, 
Blumeaflava, Utricularia diandra , JDysophylla auricular ia, Golocasia virosa 
in large quantity, along with Nephr odium prop inguum, Isachne myosotis and 
another species (of the habit of Banicum miliar e), Bolypodimn longissimum , 
Helm inthostachys Zeylanica , Rimbristylis diphylla var. villosa , P. nutans , and 
P glohulosa , Rhynchospora filicaulis , Scleria lateriflora , Ggrtopera fuse a, 
Ihrixspermum amplexicaule , Blyxa Boxburghii , and Aneilema ensifolium. 

The shrubbery, more developed at the outskirts of the tropical forests^ 
is scanty on these heaths and very poor in species, consisting chiefly of 
Bittosporumferrugineum, Bolyphragmon flavescens , and Rugenia claviflora 
(these three reduced to mere shrubs), Melastoma Malabaihricum and a small 
procumbent form of it, JBLelicteres obtusa , Rubios Moluccanus y Blumea 
balsamifera (locally), negundo (rare), and an impoverished condition 

of Gmelina asiatica. 

The trees are very scattered, and none of them exceed 30 feet in height. 
The bulk consists of Ragmen racemosa, Aporosa glabrifolia , Antidesma 
Ghaesembilla , and Bandanas odoratissimus, the last more along the swampy 
valleys and in them. Gasuarina eqnisetifolia is seen, especially on the north- 
ern part of Kamorta. A stiff JDendrobimn, a few ferns, as Bolypodimn 
adnascens , JDavallia solida , D.parallela , etc., as also Dischidia nummular ia and 
JD. Bengalensis , are the chief, if not the only, epiphytes, Here and there one 
meets with small patches which have evidently been under cultivation at 
some time, as is indicated by the cucurbits ( Benincasa cerifera , Lagenaria 
vulgaris , Gucumis utilissima, Momordica and Oitrullus) that are still to 
be seen growing on them. 

5. Marine Vegetation. 

Katchall and Kamorta, the two islands which I had an opportunity of 
exploring, though separated from one another only by a narrow but deep 
channel about 8 miles broad, present very different shores : the former is 
encircled by fringing coral-reefs, while the latter is nearly free from them ; 
the large amount of muddy deposit formed by the action of the sea upon 
15 
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the soft polycistina-clay of which the island is formed, being unfavourable to 
the growth of corals. As a consequence the marine vegetation of Kamorta 
is very poor, and the algae chiefly found on its shores are Zonaria (small), 
Nypoglossum , Bostrychia , Gongroceras , and such like forms ; the numerous 
seaweeds found washed ashore having possibly all been brought from the. sub- 
marine coral-reefs of Katchall and other islands. Of phanerogams, JEnhalus 
acor aides is the only representative : this is a plant which grows chiefly in 
shallow waters at the debouchures of rivers, where it often forms whole sub- 
marine meadow r s, apparently little caring for the mud which is carried into 
the sea, and which often encrusts the whole plant. If we turn to Katchall, 
the marine vegetation assumes quite a different aspect ; not only are small 
Sargasso, Zonarico in large specimens, and other melanosperms richly 
represented, but some of the coral-reefs are so densely covered with 
numerous olive-brown, green ( Ulva ), and red seaweeds, that it is of ten dif- 
ficult to disentangle the different species. Such is especially the case along 
the western shores of the island. On the submerged coral-reefs are found 
also the marine phanerogams Halophila ovalis and a Ggmodocea , together with 
another plant having a very close resemblance to Mnhalus but much smaller. 
Fragments of the Ggmodocea can be seen floating in quantities ; which 
indicates the presence of turtles. 

In drawing up the appended enumeration of the plants hitherto found 
on these islands, I have to express my sincere thanks to Hofrath Dr. Fenzl, 
Director of the Vienna Museum, who with rare liberality has not only 
forwarded to me the collections made by Mr. Jelinek during the 
stay of the Austrian frigate ( Novara’ at these islands, but also pre- 
sented to me a complete set of the duplicates. He has also entrusted 
to me Mr. Jelinek’ s MS. Journal, by means of which I have been enabled 
to note the localities and native names. These vernacular names I have given 
in the German mode of spelling adopted by Jelinek, as I thought it not 
advisable to alter them. During Mr. A. 0. Hume’s cruise round the Nicobars 
in 1878, a small collection of plants (chiefly leaf-specimens) was made by. 
two native garden- collectors. Some of these proved new to the flora of the 
Nicobars or furnished additional localities ; they are all marked in the 
following list with “g. c.” (garden-collectors). 

A number of the plants included in the following list are taken from 
Dr. Diedriehsen’s list. These are marked “ teste D.” between brackets. 
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Enumeration of the Plants of the Nicobar Islands. 
DILLWSriAGUJEJ. 

1. Dillenia pilosa, Kurz in Journ. As. Soc. Beng, 1872, 292 and 
1874, 46, vix Roxburgh. — Not unfrequent in the tropical forests of 
Kamorta. 

N, B. The leaves of the Nicobar tree are 1 to 1-|, in saplings up 
to 2, feet long, more broadly decurrent to the very base, and while young 
half-stem-clasping. I formerly identified this tree with Roxburgh’s, but I 
now entertain great doubts as to the correctness of my identification, 
having ascertained that the insular species is a southern form, which is un- 
likely to extend so far north as Assam. 

ANON A CUTE. 

2. Uvaria micrantha, Hf. and Th. — Not unfrequent in the tropi- 
cal forests of Kamorta. 

N. B. TTvaria cor data, Wall. Cat. 6486, is still retained as a synonym 
of IT. macrophylla in the Ind. Flora, although Mi quel and I have pointed 
out that it is the typical Blumean IT. ovalifoUa. Hf. and Th. now refer 
some Bornean and Phillipine specimens to IT. ovalifoUa , 351. I have not 
seen the Kew IT. ovalifoUa. — Goniothalamm Malay anas, Hf. and Th. is 
certainly identical with G. Slingerlandtii, Seheffc*. (not G. Sting elandtii as 
the authors of the Indian Flora call it). — Melodorum prismaticum Hf. 
and Th. and M. rufum ( Fyramidanthe rvfa , Miq.) are two very different 
species ; the former has the leaves and the simply minutely granular carpels 
quite glabrous, the stalk very short, and the peduncles longer ; while the 
latter has the leaves more or less tawny pubescent beneath, the carpels 
strongly rugose-verrucose, minutely tawny puberulous, and the stalk about 
two-thirds of an inch long. 

8. ITnona desmos, Dun. — Katchall (g. c.). 

4. Polyalthia laterifloea, Kurz in Journ. As. Soc. Beng. IS 74, 
52.— In the forests of the Nicobars (Stoliczka) . 

5. P. sp. — Not rare in the tropical forests of Kamorta. It is a 
small tree, with leaves similar to those of P. Simatmm but broader and 
otherwise different. Flowers and fruits unknown. 

6. Potowia par vifolia, Kurz in Trim. Journ. Bot. 1875, 824. — 
Kamorta, in tropical forests ; also Karnicobar (Novara 158; Jelinek 42 — 
labeler oi, inc.) and Trice and Track (g. c). 

N. B. The leaves of the Novara specimens are much larger than in 
mine and the berries 8 — 1- seeded. 

7. Anona murtcata, L. — Cultivated near the villages of Kamorta and 
Nankowry, and probably elsewhere, 
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8. Orophea katschallica, Kurz in Trim. Journ. Bot. 1875, 823. — 
A common shrub or small tree, forming the chief undergrowth in the coral- 
reef-forests of the eastern parts of Katchall. — It comes nearest to O. 
Brandisii, 

9. Saccopetalttm Horspieldii, Benn. — Scarce in the coral-reef- 
forests of the western coast (Modsha tapoo) of Katchall. 

N. B. Bergsmia Siwiatram , Miq. Suppl. FI. Sumatr, 389, = Kings- 
tonia nervosa , Hf: and Th. 

MEJSTISBERMA QKM. 

10. Anamieta cocctjlus, W, A. — Common in the tropical forests of 
Kamorta. 

11. Coocelijs incantjs, Coleb. — Frequent in cleared lands, shrub- 
beries, and along the borders of jungles, etc., of Kamorta and Katchall ; 
Nankowry (Novara 151 ; Jelinek 130 — mungdrum, inc.) Trice and Track 
(Novara 152 ; Jelinek 176 — the , inc.) 

12. Cyclea peltata, H£. and Th., var. penpelina (O', pendulina , 
Miers Contr. III. 243). — Frequent in the beach-forests of Kamorta and 
Katchall ; entering also the coral-reef-forests. 

N. B. Dr. Diedrichsen also enumerates Steyphania as a Nicobarese 
plant. 

13. Antitaxis calocarpa, Kurz in Trim. Journ. Bot. 1875, 324— 
Not unfrequent in the swamp-forests oir Katchall. 

NYMBIIJEA OEM, 

14. Nymphjea sp. — Nicobars (teste D.). 

CRUCIFER M, 

# 15. Brassica jxjncea, L. — Apparently cultivated at Malacca, Nan- 
kowry. 

N. B. Cheiranthus farry aides, Hf. and T. And. Ind. FI. I. 132, = 
Barry a nudicaulis, Begel in Badde Ost. Sibir, 176 (IP. macrocarpa , It. 
Br. ; Hf. Ind. FL I. 131). 

CAPBARIBEsB. 

16. Cleoiie viscosa, L. — Nicobars (teste D.). 

17. Gynaotropsis pentaphylla, DC.— A weed around the huts of 
the natives in the beach-forests of Kamorta and Katchall. 

18. Cratjeya maceocarpa, Kurz in Trim. Journ. Bot. 1874, 195 
and 1875, 324. — Bare in the coral-reef -forests of the western coast of 
Katchall. 

N. B. CaygypaHs Hasseltn in Journ. As. Soc. Beng, 1874, 70 is not 
Miquel’s plant. It differs from it by the short (2—3 lin. long) gynophore 
of the one-seeded berry. My earlier name (C, ambigud) must therefore 
be restored. ‘ " A- -'44^^ ■ ' • 
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VIOIACVM. 

19. Alsodeia Bengalees, Wall — Bare in the tropical forests of 
Kamorta. 

20. Alsodeia sp. Leaves only. — Katchall (g. e,). 

1ST. B. Viola lloolceri , Thoms, in Hf. Ind. FL I. 183, is apparently 
the same as V. glaucescens, Ondem. in Miq. Ann. Mus. Ltigd. Bat. III. 
7 4 — All the localities (except the Kakhyen-hills) of V. serpens in my 
Contr. Burm. Flora in J ourn. As. Soc. Beng. 1874, 72 must he referred to 
V. Thomsoni , Oudem. in Miq., 1. e. 

BIXINB2E. 

21. Bixa Orellana, L. — Like wild in the beach-forests of Katchall 
and Kamorta ; entering also the coral-reef -forests • Karnicobar (Jelinek — 
oaJc , inc.) 

22. Ryparia cjesia, BL — Rather frequent in the tropical forests of 
Kamorta. 

The trees while young but already fruiting freely, have the leaves 
very large (up to one and a half feet long) and proportionally of a thinner 
texture and a laxer net-venation, which gives . them a very different 
appearance. 

N. B. Boydsia fioribunda , Hf. Ind. FI. I. 409, in note, = B. Bliilli - 
pinensis, Turcz. in Bull, Hat. Mosc. 1854. 329 (Cuming 541). 

BITTOSB OBJEJEj. 

23. Pittosporum EERRDGmEDM, Ait. (P. Jamnicum , BL ? ). — 
Common in the tropical forests of Kamorta j freely entering the grass-heaths, 
where it becomes reduced to a mere shrub. 

P OLYGALUJEl. 

24. Polygala telephioides, Willd. — Rather frequent on the grass- 
heaths of Kamorta but easily overlooked. Having now more carefully 
examined this species in nature, I consider it a good one. The flowers 
are whitish, but the keel upwards and the crest are of a beautiful lazuli- blue. 

25. Polygala leptalea, DC. — Here and there amongst the grass 
along rivulets in the grass-heaths of Kamorta. 

H. B. Xanthophyllum paniculatum^ Miq. Suppl. FI. Sum. I. 393, 
must be cut out from the synonyms to X. flavescens in Hf. Ind. FL I. 209 
and in my Contr. Burm. Flora in Journ. As. Soc. Beng. 1874, 79 ,* it differs 
greatly in the tomentose ovary. 
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P OB TUI A GA OJEJAEJ. 

26. Portulaca oleracea, L. — A weed around the huts of the natives 
on the beaches of Kamorta and Katchall. 

GUTTimBM, 

27. Garcxnia speciosa, Wall. — Not unfrequent in the coral-reef- 
forests of Katchall ; also Nankowry (Novara 167 ; Jelinek IBS— fajm, 
inc.) 

28. Garcinla cornea, Linn. — Common in the tropical forests of 
Kamorta; also Nankowry (Novara 168 ; Jelinek 181 —fajna, ine.) 

29. Garcinia calxcina, Kurz in Trim. Journ. Bot. 1875, 821. — 
Common in the tropical forests of Kamorta. 

N, B. Dr. Hooker (Journ. Linn. Soe. XIV. 485) wishes to correct a 
supposed error of mine in regard to No. 155 of Maingay’s Collections, 
which I declared (in litteris) to be identical with G. rostrata (Discostigma 
rostratum , Hassk.). He points out, inter alia, a different androecium. 
Both the specimens of the above Maingayan No. in II. B. C. are females, 
and hence an androecium is here out of the question. The male flowers of 
G. rostrata are up to date still unknown, # and I cannot understand how 
Teysmann could have sent male specimens to Dr. Hooker, as it is a fact 
that the only tree in the Buitenzorg garden, upon which Hasskarl based 
his species, is a female one. Hence I must suspect that Dr. Hooker 
received G. Merguiemis from Teysmann, a male tree of which is culti- 
vated in those gardens. Under these circumstances and after re-examination 
of the Maingayan specimens I hold to opinion expressed. 

80. Garcinia (Xanthochymus) Jelinekit, nov. sp. 

Arborea, glabra ; folia oblonga ad elliptieo-oblonga, basi acuminata, 
petiolo graeili eirciter semipollieari suffulta, apieulata, 5 — 7 poll, longa, 
tenuiter coriacea, glabra, nervis lateralibus tenuibus subeonfertis intra 
marginem anastomozantibus percursa ; paniculas fructigerae eymif ormes, 
glabrae, breviter pedunculate, petiolo eirciter duplo longiores, terminales 
et laterales ; sepala sub fructu 5, semilineam eirciter longa, ovata, acuta, 
glabra ; baccae obovatse v, sub-globoso-obovoidese, cerasimajorismagnitudine, 
apice cum stigmate minuto impresses, leeves, 2 — 1-spermie ; semina 6 — 7 
lin. longa, compressooblonga, leevia. Tillangehong (Novara 169 ; 
Jelinek 106). 

81. Galop iixlluw Inophxllum, L.-— Frequent in the beach-forests 
all along the coast of Kamorta and Katchall ; also Karnicobar (Novara 166 ; 

* Miquel, however, seems to have known the male dowers of it, although all he 
says about them is that they are panicled. 
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Jelinek 89 — eheang ovpi-jang, inc.) ; ptcyan, ine. Katch. — Mr. Jelinek re- 
marks that tlie Nicobarese build their canoes of tbis tree, # 

82. Galop i-iyllum spectabile, Willd. — 3STot unfrequent in the 
tropical forests of Kamorta. 

88. Calophyllum Wallichiafum, Planck, and Trian. — Not rare 
in the tropical forests of Kamorta. 

TMMJSrSTMCEMIACMJHJ. 

84. Tebfstegemia Pefafgiafa, Chois. — Not infrequent in tk e 
tropical-forests of Kamorta. A tree 70 to 80 feet high, of which I once 
met with a stunted individual in the grass-heaths. 

N. B. Gor clonia excelsa, Dyer in Hf. Xnd. PL I. 291 (not of Blume) 
var. a. pnbeseens , Dyer, 1. e., == G. dipterosperma (_D ip terosp erm ce sp. 
Griff. Not. IV. 564) . Blume’ s tree differs so much from the above in the long 
peduncles, large hirsute capsules, and in the texture and pubescence of the 
leaves, that it is difficult to understand how it could have come to be identified 
with the Khasi and Sikkim tree. G. Singaporean a, W all., = G. am mala , 
Spreng. Syst. III. 126 ; Hf. Ind. Pl. 1. c. 292 ( Camellia axillaris , Boxb, 
in Bot. Beg. 349). This species again is certainly different from Blume’s G. 
excelsa , and greatly resembles Laplacea integerrima , Micp It occurs also 
in Penang, where the late Dr. Stoliezka collected it. Dyer seems not to 
have read the description in the Bot. Kegister, but to have relied solely upon 
the reduced figure when he recognised in it a S. China species. G. Maingagi 7 
Dyer, is the same as Miquel’s Laplacea sub integerrima, which again hardly 
differs from L. aromatica. As Mi quel has already pointed out, the distinguish- 
ing characters of Gor clonia and Laplacea are not reliable, and in Mary a, for 
for example, the free or united styles are not even regarded as of specific value. 
Kadsura pnbeseens, Miq., is a very distinct species of Aefinidia , allied to 
A . callosa, L. JDilleniacea ? nervosa, Wall. Cat. 6635, from Singapore, = 
Shorea sublacimosa, Sekeff. ,* Shorea macroptera, Dyer, = $h. lepidota, BL ; 
Mopea micrantha, Hf. = II Mengarawan, Miq. 

MALVACMJEJ. 

85. Seda cabpifieolia, L., var. acuta (S. acuta , Burn.), — A com- 
mon weed in the beach-forests and in cultivated spots. (Novara 160 ; 
J elinek) . 

N. B. Sicla amoena , Wall. Cat. 1848 from Ava, which Masters doubt- 
fully refers to Abutilon fntticosum, GuilL and Pen*., has 12 carpels and is 
simply a small form of A . Indicum , Don. 

* I doubt this, foi* the Nicobarese cut the trees for their canoes far in the interior, 
while Qcdoph. Inophyllum is a shore tree. The timber of their boats more resembles 
that of Artocarpus , 
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36. Ureka lobata, L. — A common weed in the beach-forests and 
in the grass-heaths of Kamorta and Katchall ; also Karnicobar (Novara 
162; Jelinek 46 — fcassingi , inc.) and Pulu Milu (Novara, 161; Jelinek 
188 — utsclm , inc.). 

37. Hibiscus Abelmoschus, L. — Frequent in clearings and open 
shrubby spots in the tropical forests of Kamorta. 

38. Hibiscus tiliaceus, L. — Common in the beach-forests of Ka- 
morta and Katchall ; on the first-named island it occurs also exceptionally 
in a few patches on the hills along the margin of the tropical forests ; also 
Karnicobar (Novara 158 and 159 ; Jelinek 3 — tao kowa , inc.) ; imbon , 
inc. Katch. 

39. Thespesia populnea, Corr. — Common in. the beach-forests, and 
generally along the whole coast of Kamorta and Katchall ; also Karnicobar 
(Novara 125 ; Jelinek 75. — viatica, inc.) and Tillangchong (Novara 126 ; 
Jelinek 89). 

*40. Gossypium herbaceum, L. — Cultivated at Kamorta, and occa- 
sionally around habitations. Its growth on Kamorta (polycistina-clay) is 
very inferior ; it should be tried on the coral-grounds of Katchall, etc., 
where it will thrive better. 


STUB CTTLIA QUAE. 

41. Sterculia mollis, Wall. — Bather frequent in the beach -forests 
of Katchall ; also Nankowry (Novara 165 ; Jelinek 145— inc.). 

N. B. I have now had an opportunity of ascertaining that the speci- 
mens of the Sterculia referred to S. par v (flora in my Contrib. Burm. FI. 
(Journ. As. Soe. Beng. 1874, 117, sub 10) are a variety of the above. The 
true St. parviflora , Boxb., occurs in the Ava and Sylhet hills, but Masters’ 
Malayan specimens have nothing to do with Boxburgh’s species. 

42. Sterculia hyposticta, Miq. Suppl. FI. Sumatr. 399. — Com- 
mon in the tropical forests of Kamorta. It is a treelet up to 20 ft. high, 
with stems of about an inch in thickness. 

43. Sterculia lokgipolia, Vent. ? — In the tropical forests of Ka- 
morta. Only leaves, hence the doubtful identification. 

44. Sterculia campakulata, Wall. var. g-labripolia, leaves quite 
glabrous, cordate-rotundate. Common in the tropical forests of Kamorta 
and Katchall, and there one of the loftiest trees. 

45. Heritera Tothila, Kurz in Journ. As. Soc. Beng. 1874, 118 
(IT. littoralis, Dry.). Common in the beach-forests of all the islands; 
Karnicobar (Novara 214; Jelinek 84 — Ucanitrad, inc.). 

46. Helicteres obtusa, Wall. — A most common meagre shrub on 
the grass-heaths of Kamorta. 
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47. Abboma AUGUSTA, L. — Nankowry (Novara 154 • Jelinek 172— 
komopoang , inc.). 

48. Viseistia Inbica, Houtt.— Bather frequent in the tropical forests 
of Kamorta ; also Nankowry (Novara 168 ; Jelinek 168 — diam, inc.), 

N. B. Bterospermmi divenifolium , Bl. (Ilf. Inch FI. I, 867) is 
reduced by Miquel (111. FI. Arch. Ind. 84) to a synonym of P. acerifolmm, 
and be includes in this species P. fwsmm , North also. — Ft. Bhmeamm , 
North., (Nurz in Journ. As. Soc. Beng. 1874, 120) is identified by Miquel 
(1. c.) with P. Jamnimm , Jungh. in Tydsch. Natuurk. Gesch. en Physiol. 

VII. 806 (Miq. 111. Arch. Ind. 88). In Journ. As. Soc. Beng. 1874, 122, 1 
have placed B-uettneria crenulata , Wall, in Hf. Ind. FI., amongst the doubt- 
ful species. I have since come across the specimens of Wallich’s B. crenw- 
lata, which I see have been correctly placed by me in B. aspera , Coleb., from 
which it differs in no respect. But B. echimia , Wall. Cat. 1150, of 
which I have seen nothing but fragments, is a different plant, and I now 
believe that Masters drew up his description chiefly from this species, the 
name of which must be restored. 

TIL I ACE AS. 

49. Grewia calophylla, Nurz. — Not unfrequent in the tropical 
forests of Namorta. 

N. B. Grewia Miqueliana , Nurz in Flora 1872, 898 (with which 
Maingay’s No. 244. is identical), is really a distinct species from the above, 
differing not only in the characters already mentioned by me but also in 
having fruits only half the size. 

50. Triumeetta riiomboidea, Jacq. — A narrow-leaved variety of 
this occurs here and there in the dry grass-heaths and around the huts of 
Kamorta. 

N. B. I hmnifusa , Hassk., = T. procumbens, Forst. T. trilocularis, 
Boxb., is more likely a form of T. semitriloba, L. 

51. Trichospermum Javajstcum, BL ; Clos. in Ann. sc. nat. 4 ser. 

VIII, 265 (Biocagrewia Nieobarica, Kurz in Trim. Journ. Bot. 1875. 825. 
t. 169). — Not unfrequent in the tropical forests of Kamorta. 

N. B. If Loureiro’s Thri&sp ermum (Orchidese), in a corrected form, 
obtains acceptance amongst botanists, as indeed Beichenback fil. has already 
proposed, Asa Gray’s JDiclidoearpus will also supersede Blume’s generic name. 
Qhartacalyx accrescens , Mast, in Hf. Ind. FI. I. 882, is in my opinion only a 
species of Actinophora . The difference in the calyx is not of generic value, 
and as regards the stalked ovary, we should bear in mind, that the ovary 
of Actinophora is globose and constricted at base, and hence that the character 
of the stalk is one of development only. BentaGe trip ter a, Mast, is only a 
8- or rarely 4-eelled and -winged variety of P. polyantha, Hassk. 

16 
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52. Emocarptts eloribuybus, BL — Here and there in the tropi- 
cal forests of Kamorta. 

53. E ljeocarpu s (Mohoceras) sp. — Nieobars (teste D.). 

1ST. B. Elaeo. paniculatus, Wall., = E. leucobotryus , Micp Elaeo. 
obovatus , G. Bon. (1831) (Bth. El. Austr. I. 281, from Australia), has 
priority over E. obovatus , Am. (in Act. Acat. Nat. Car. XYIII (1836), 
323, from Ceylon), and the latter name has consequently to be changed into 
E. Arnotti . 

IINEM. 

51. Hug ostia sp. ? — Nieobars (teste D.). 

N. B. Dr. Hooker states in his Ind. FI. I. 414 that there can be 
very little doubt but that Boucheria is Sarcotheea of Blume ; but a re- 
ference to Miquel’s Illustr. Arch. Ind. 69. t. 30 does not confirm his 
conclusion. 

MAE PIG MIA GEM. 

55. Hiptacie Sumatrana, Miq. — Nankowry (Novara 177 ; Jelinek 
158 — Kadoa , inc.). 

I believe not distinct from AT. Javanica. 

BETA OEM. 

56. Evodia Eoxburghiaya, Bth. — Common in the tropical forests 
of Kamorta. 

57. Acronychia Cymiyosma, E. Muell. — Tropical forests of Ka- 
morta. 

58. Glycosmis arborea, Corr., var. iysularis, Kurz in Trim. 
Journ. Bot. 1876, 38. — Common in the tropical and coral-reef -forests of 
Katehall and Kamorta ; Kondil (g. c.) and Karnicobar (Novara 172). 

59. Glycosmis trieoliata, Spreng., var. latieolia, Kurz in Trim. 
Journ. Bot. 1876, 37. — In the coral-reef-forests of Katehall. 

60. Triphasia trieoliolata, DC. — In the beach-forests of Kat- 
ehall, entering the coral-reef -forests.; Nankowry (Novara 178 ; Jelinek 
111 — arei Icene, inc.) ; Tcalatine , inc. Ivatch. 

61. Atalajstia macrophylla, Kurz in Journ. As. Boc. Beng. 1875, 
136. — Frequent in the beach-forests of all the islands ; Nankowry (Novara 
144 and 174 ; Jelinek 136 — Jcarotje , inc.). 

62. Paramickyya ciitrieolia, Hf. — Kondil (g. c.) 

63. Citrus Hystrix, DC. — Bather frequent around the huts on 
the beaches of Katehall. 

64. Citrus yobilis, Lour., var. ft. Limoyellus, Kurz in Journ. As. 
Boc. Beng. 1875, 137. — Frequent and like wild in the beach-forests of 
Kamorta, Katehall, and other islands ; entering the coral-reef -forests. 
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65. Citeus decumana, L. — Cultivated on Karnicobar and elsewhere. 

N, B. Dr. Diedrichsen records Eeronia elephant um 9 Oorr., as grow- 
ing frequently on the Nicobars, but this seems to be an error. 

OCHEACEJE. 

66. Ociika Andamaistca, Kurz.— -Frequent in the tropical forests 
of Kamorta; also Nankowry (Novara 170 ; Jelinek 125-v Hang-hong, 
inc.). 

JB UBS ERA OEM. 

67. Canaeium sp. — Nicobars (teste D.) 

MU LI A CERE. 

68. Aglata abgextea, BL — Not unfrequent in the coral-reef -forests 
of the eastern coast of Katchall. 

69. Aglaia AjvbamajvicAj Hiern. — Frequent in the coral-reef -forests 
of the eastern coast of Katchall. 

70. Amooea gajs’GGO (Aglaia Gang go , Miq. in Ann. Mus. Lugd. 
Bat. IY. 47). — Not unfrequent in the coral-reef -forests of Katchall ; also 
Great Nicobar (Novara 175 ; Jelinek 247 — kali eng, inc.). 

80. Caeapa Molttccensis, Lamk. — Katchall (g. c.), 

0LACINE2E. 

81. Ximenia Amebicaka, Willd. — Karnicobar and Katchall (g. e.) 
(Novara 171). 

82. Olax imbeicata, Eoxb., var. membeaxieolta, folia 5 — 6 poll, 
longa, 2% — 3 poll, lata, ovata ad elliptico-ovata, brevissime et obtusiuscule 
acuminata v. apiculata, suceulento-membranacea, in sicco tenuiter mem- 
branacea, viridissima, laxe reticulata ; esetera ut in specie. — Bather rare in 
the coral-reef -forests of the eastern coast of Katchall. 

83. Axacoiosa pxjBEEULA, Kurz. — Common in the tropical forests 
of Kamorta and Katchall! 

84. Apodxtes Axdahajstca, Kurz. — Frequent in the tropical and 
coral-reef -forests of Kamorta and Katchall ; also Great Nicobar (Novara 
123; Jelinek 277). 

85. Ca.is t sjeea Eheedii, -Gmel. — Kondil (g. e.). 

86. Ciiampeeeta gnetocaepa, Kurz in Trim. Journ. Bot. 1875, 
325. — Dispersed in the tropical forests of Kamorta ; also Karnicobar 
(Novara 184 ; Jelinek 85 — tonge, inc.). 


CEL A STRINE2E. 

87. Eyonxmus Javanicus, BL — In the tropical forests of Katchall ; 
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Konclil (g. c.) ; Great Nicobar (Novara 188 ; Jelinek 245 — konloldhcme 9 
inc.). 

88. Salacia plattphylla, Kurz in Journ. As. Soc. Beng. 18755 
203. — In the tropical forests of the eastern coast of Katchall ; also Nan- 
kowry (Novara 187 and 188 ; Jelinek 169 — tanglaschi, inc.) and Great 
Nicobar (Novara 186 ; Jelinek 258 — tenfala , inc.). 

Very near to S. macrophylla, Bl. The specimens brought home by 
the Novara have all one-seeded berries, and thus the one I described appears 
only exceptionally 2-seeded. 

89. Hippocratea Nicobaeica, Kurz in Journ. As. Soc. Beng. 1875, 
203. — In the tropical forests of the eastern coast of Katchall. 

BSAMNEJ®. 

90. ZxzYPHTTS sub QTT ix queyeryia, Miq. — Common in the tropical 
forests of Kamorta and Katchall. 

91. Colubrina Asiatica, Brongn. — Frequent in the beach-forests 
of Kamorta and Katchall ; also Karnieobar (g. c.) ; putjang , inc. Katch. 

92. Gouakia sp. — Nicobars ( teste D.). 

AMP ELIDE AE. 

93. Vitis i/AKCEOLAEiA, Boxb. — Common in the tropical and corah 
reef-forests of Kamorta and Katchall. 

94. Vitis pedata, Vhl. — Common in the tropical-forests of Kamorta ; 
also Nankowry (Novara 189 ; Jelinek, 146 — kaje, inc.). 

95. Vitis trieolia, L. (the glabrous variety). — Not unfrequent in 
the coral-reef -forests of Katchall. 

96. Vitis Lnrrai, Kurz in Journ. As. Soc. Beng. 1875, 176 (the 
variety called V. riparia, Wall.). — Karnieobar (g. c.). 

97. Vitis repels, WA. — Frequent in the tropical forests of Ka- 
morta. 

98. Pteelsaythes sp. — Nicobars ( teste D.) . 

99. Leea geanuipolia, Kurz in Trim. Journ. Bot. 1875, 325. — 
Very common in the beach-forests of the western coast of Katchall, enter- 
ing also some of the coral-reef -forests ,* also Trice and Track (Novara 190 ; 
Jelinek 186 — hanod , inc.). 

100. Leea sambucina, L. — Frequent in the beach, coral-reef-, and 
tropical forests of Kamorta and Katchall’,* also Nankowry (Novara 76 ; 
Jelinek 171) ; taku, inc. Katch. 

101. Leea aculeata, Bl.— Katchall (g. c.). 

SAPINDACEM . 

102. Caediospebmum Halicacabum, L. — Frequent in the beach- 
forests of Kamorta, Nankowry, and Katchall, especially around huts. 
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108. Allophybus Cobbe, Bl., not o£ Hiern (A. litt oralis, Bl, ; Knrz 
Journ. As. Soc. Beng. 1875. 185). — Common in the beach-forests of Ka- 
morta and Katchall • also Trice and Track (g. c.) ; Great Nicobar (Novara 
180; Jelinek 265 — nongamuje, inc.). 

104. Cepayia J ackiaya, Hiern. — Rather rare in the coral-reef-forests 
of the eastern coast of Katchall ; also Karnicobar (Jack). 

105. Cl-pania abenophtlla, Planch.-— Nanko wry (Novara 187 ; 
Jelinek 129 — muju , inc.). 

106. Eeioglosstjm bbbigifosbm, Brand. For. FI. 108 (U. edule , 
BL). — Common in the tropical forests of Kamorta and Katchall ; also 
Nankowry (Novara 179 ; Jelinek 153 —petal* inc.) ; ahay a, inc. Katch. 

107. Sapestdtts Dantjea, Yoigt. — Kondil (g, c.). 

108. Sapikdtjs moytantjs, Bl. — Frequent in the tropical forests of 
Kamorta, entering the beach-forests ; also Nankowry (Novara 182 ; Jelinek 
141 — nuje, inc.). 

109. Pometia tomeisttosa, Bth. and Hf. — Only one young tree met 
with in the coral-reef -forests of the eastern coast of Katchall, but very likely 
more frequent in the tropical forests of that island. 

N. B. Dodonaea ? Lamjgonga , Miq. Suppl. FI. Sumatr. 511, = Bte- 
leocarjga Malaccensis , Oliv. 

AJSTAOAEDIACEAE. 

110. Rhus sp.*— Nicobars (teste I).). 

111. Mangieeba sp. — Wild in the coral-reef- forests of Katchall, but 
I have seen only saplings. 

112. Buchaeajnta platynetjba, nov. sp. 

Arbor 40 — 60-pedalis, glabra, gemmis fulvo-v. ochraceo-sericeis ; folia 
crasse coriacea, laneeolata, in petiolum latum crassum 2 — 6 lin. longurn 
attenuata et basi ssepius subinequalia, obtuse acuminata, vulgo 4 — 6 (immo 
11) poll, longa, integra, utrinque lucidula, glaberrima, costa lata plana parum 
prominula venisque tenuibus utraque pagina prominulis percursa ; flores parvi, 
albi, pedicellis gracilibw fugaciter pilosnlis vix lin. longis suifulti, cymulosi 
et in paniculas numerosas glabras foliis vix longiores terminales dispositi ; 
sepala ovalia, obtusa, circ. i lin. longa, glabra ; drupae oblique ovoideae, pisi 
majoris magnit udine, obtusse, atropurpurete, glabrae ; putamen globosum, 
durissimum, lseve. — -B. splendent! , Miq., et B. lucid®, BL, afhnis. ^Frequent 
in the tropical forests of Kamorta. 

113. Obusta Wodieb, Roxb. — Frequent in the beach-forests of Ka- 

* “ Petal” occurs as a name for several different plants in JelinePs journal ; I 
fear it is meant for ‘ betuV (‘just so’, ‘right so’), a very usual reply of a Malay to a 
question regarding the pronunciation of a word. 
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morta and Katcball ; on the first-named island here and there also on the 
hills along the outskirts of the tropical forests. Gantedl, inc. Kateh. 

114. Semecaepus heteeophylles, BL — Frequent in the beach : 
forests of Katchall, entering the coral-reef -forests ; also Karnieobar (Nova- 
ra 210 ; Jelinek 30 — pep or boob, inc.) 

Yar. / 3 . ptibesceys, paniculse magis fulvo-tomentosee, folia subtus 
puberula, reticulatione densiore. — Great Nicobar (Novara 209; Jelinek 
251). 

N. B. I have not seen authentic specimens of Blume’s species, but the 
Nicobar (and Andaman) plant agrees with Sumatran specimens thus named 
by Miquei. The leaves vary much in size, and in saplings they are up to 2 J 
ft. long and of proportionally thinner texture and looser net- venation. The 
pubescent form, collected by Jelinek, stands in the same relation to the 
original form as my S. albescens to the glabrous form which I incor- 
rectly named S, heterophyllm in my Pegu Report. This tendency to become 
pubescent is peculiar to a great number of tropical trees, and is not attri- 
butable, as some may suggest, to a drier or sunny station, but seems to be 
rather idiosyncracy. For we often find the two states growing side 
by side in the densest shade of the tropical forests. This is the case, 
for example, with Micromelum pubescens, while the perfectly glabrous 
and the almost villous-pubescent form (which I formerly distinguished as 

V. pubescens) of Vanqueria spinosa grow similarly associated in the dry hot 
forests of Prome. Other examples of the same phenomenon are afforded by 
Garuga pmmta and G. mo His, Ohickrassia tabular is and Oh, velutina , 
Schrebera Swietenia and Sch. pubescens , llolarrhena Qodaga and 22T. 
untidy sent erica, Trewia nudifora and the glabrous form, Berry a Amonilla 
and B. mollis , Greioia Icemgata and its pubescent form, Walsimi trijug a and 

W. pubescens , Amoora ItoMtulcci and A. Aphanomyxis , Terminalia catappa 

and its pubescent form, and numerous others. In two only of these, viz., in 
Berrya and Micromelum, have I observed real intermediate and therefore 
connecting states. In most of these cases not only are the vegetative parts 
affected hut the calyx and the corolla also. m 

CONNABAQEM 

115. Botjeea floeibenda, Miq. — In the tropical forests of Kat- 
chall ; als# Nankowry (Novara 211; Jelinek 140 — majing, inc.) A tree 
3 — 4 feet in girth. 

115-6. Eoeeea Wablichiana, Planch. ? ( Gonmrus mimosoides , Yhl. 
Symb. III. 87). — Nieobars (teste Yahl.) 

116. Oonnaees Maiygayi, Hf.- — Great Nicobar (Novara 237 ; Jeli- 
nek 260 — el, inc.). 
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ljbquminosjb. 

117. Crotaiaria cadycina, Schrank. — Kamorta, rare along a rivu- 
let in the grass-heaths. 

118. Crotadaria sericea, Betz. — Kamorta, rare along a rivulet in 
the grass-heaths east of Enaca. 

119. Smithia sensipiva, Ait.— Kamorta, locally common along 
rivulets in the grass-heaths. 

120. Desmodiem embellatem, DO. — Common in the beach-forests 
all along the coast of all the islands ; Nankowry (Novara 281 ; Jelinek 
80 — kenjaf). 

121. Desmodiem (Dicerma) sp. — Nicobars (teste D.) 

122. Desmodiem beceryatem, Grab. — Kondil (g. c.). 

128. Desmodiem Gakgeticem, DC. — Nicobars, no precise locality 
given (Novara 288 ; Jelinek.). 

124. Desmodiem polycaepbm, DC. — Not unfrequent in the shrub- 
beries along the margins of the tropical forests of Kamorta ; Great Nicobar 
(Novara 284 ; Jelinek 284 — - ftealam , inc.). 

125. Desmodiem heterophtllem, DC. — Not unfrequent in the 
grass-heaths and also amongst shrubbery of the beach-forests of Ka- 
morta. 

126. Pycyospora nervosa, WA. — Bather frequent in the grass- 
heaths of Kamorta. 

127. Ur aria picjta, Desv. — Here and there in the grass-heaths of 
Kamorta. 

128. Uraria lagopodioides, DC. — Frequent in the grass-heaths of 
Kamorta. 

129. Alysicarpes sp. — Nicobars (teste D.). 

N. B. Fisum sativum, L., var. ar cense is cultivated by the convicts 
on Kamorta, but succeeds very badly. Along with it come up (in a similar 
starved condition) Yicia saliva, L. and Lathyrus Ajphaea, L., which have 
no doubt been introduced from Bengal. 

180. Abbes precatoeius, L. — Karnieobar (Novara 226 ; Jelinek 
— tanjam, inc.) ; Nankowry (Novara 226 ; Jelinek 110 — kaijpi, inc.). 

181. Clitorea ternatea, L. — Nicobars (teste D.). 

182. Erythriya Iydica, L. — Not unfrequent in the beach-forests 
of Kamorta and the eastern coast of Katehall ; also Karnieobar (Jelinek 
— bamillo, inc.). 

188. Meceya gigaytea, DC. — Nankowry (Novara 235 and 236; 
Jelinek 166 and 155 — ■ijpue')* 

134. Cayavalia tiros a, WA. — Not unfrequent amongst shrubbery 
along the outskirts of the tropical forests and in the beach-forests of Ka- 
morta and Katehall; Nankowry (Novara 230; Jelinek 142 — komijyue)j 
banyu, inc. Katch. 
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N B, Some species of JPhaseolm and also Doliehos Ldblah , L., are 
cultivated by the convicts on Kamorta, but do badly. 

135. Vigna ltjtea, A. Gray. — Common along the sand-beaches and 
in the beach -forests along the coast of all the islands (Novara 229 ; Jelinek 
103) deimo-opo , inc. Katch. 

*136. Oajahtt's Indices, L. — Nicobars, cultivated (teste D.). 

137. Flemitoia stbobilieeba, Ait. — Along the outskirts and in 
open bushy parts of the tropical forests of Kamorta, frequent ; Nankowry 
(Novara 232 ; Jelinek — 82 — karan kofot , inc.). 

138. Dalbebgia sp. — Nicobar s (teste D.). 

139. Debbis tjligestosa, Bth. — Frequent in the beach-forests and 
in the drier parts of the mangrove-swamps of all the islands ; Great Nicobar 
(Novara 238 ; Jelinek 24&—-jlonja y inc.). 

140. Debbis scandens, Bth. — Kamorta, not unfrequent along the 
coast, especially in the beach-forests and around mangrove- swamps. 

141. Debbis thtbsibloba, Bth. (D. polythyrsa , Miq. Suppl. FL 
Sumatr. 297). — Common in the tropical forests of Kamorta. 

142. PongajMIA mitis (Bolinia mitis , L. ; P. glabra , Yt.). — Com- 
mon in the beach-forests of all the islands ; (Novara 181). 

143. Sophoea tomentosa, L. — Bather frequent in the beach-forests 

of Kamorta and Katchall ; Karnicobar (Novara 239 ; Jelinek 56 — ature , 
me.). m 

144. Peltophobum eebbtoinettm, Yog. — Here and there in the 
beach-forests and coral-reef -forests of Kamorta ; Nankowry (Novara 240 ; 
Jelinek 134 — klarenje , inc.). 

N. B. Gcesalpinia dasyrhachis y Miq. Suppl. FI. Sum. 292, is a new 
species of Beltopkorum. 

145. Cassalpinia OTO-A, Ait. — Frequent in shrubbery of the beach- 
forests and around mangrove-swamps, entering also the tropical forests of 
Kamorta and Katchall. 

146. Cjesalpinia Bolduc, L. — Not unfrequent amongst shrubbery 
of the beach-forests of Kamorta and Katchall. 

*147. CiESALPESTA PULCHEBEiMA, Sw. — Nankowry, at the village of 
Malacca. 

148. Cassia occidentals, L.—~ A weed in the beach-forests around 
the huts of Kamorta. 

149. Batjhinta eebbttginea, Wall. — Great Nicobar (Novara 241 ; 
Jelinek 222 — nonong toak , inc.). 

150. Apzelia BI.TUGA, A. Gray. — Frequent in the beach-forests of 
Kamorta and Katchall. 

*151. Tamaeindes Inbica, L, — Nicohars (teste D.). 
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152. Cxkometra bijtoa, Spanogh.— Not unfrequent in tlie beach- 
and coral-reef-forests of Kamorta and Katehall, 

153. Cx^OMETRA ramielorAj L. — Nieobars (Novara 145), probably 
only cultivated. 

154. E:n"tada scajsdens, Bth. (the typical form with refuse leaflets). 
Frequent in the forests, especially the beach-forests, of Kamorta ; Nan- 
kowry (Novara 228 ; Jelinek — otoaka , inc.). 

155. Adenasthera pavonlna, L.— Great Nicobar (Novara 227; 
Jelinek 278). 

N. B. Mimosa and Acacia are given as Nieobarese plants in 
Diedrichsen’s list. 

1 56. Albizzia stiptjlata, Boiv. — Common in the tropical forests 
of Kamorta. 

157. Albizzia littoralis, T. et B. — Nankowry (Novara 243 ; Jeli- 
nek 134) ; Great Nicober (Novara 244 ; Jelinek 239 — mjiha , inc.). 

158. Albizzia bttbalina ( Pithecolobimn bubalmum , Bth. • Pi- 
theco . oppositum , Miq. Suppl. FI. Sum. 283), — Not unfrequent in the tro- 
pical forests of Kamorta ; Nankowry (Novara 242 ; Jelinek 133- — kawas, 
inc.). 

N. B. Pithecohbimi confertmi , Bth., = Albizzia splendem> Miq, 
Suppl. FI. Sum. 280. Bentham is correct in his identification of Pithec. 
acntangnlum , Miq., with P. angulatmi , Bth. Mastersia deist o carp a, 
Bak. in Hf. Ind. FL II. 195, = M. Assamiea. , Bth. in Linn. Trans, xxv. 300, 
t. 34. 

159. Albizzia clxpearia ( Piihecolobmm clypearia , Bth.). — Only 
once met with in the coral-reef -forests of the eastern coast of Katehall. 

160. Albizzia pascicttlata ( Pithecolobmm fasciculatum , Bth.), 
the form called Pithec. macrophyllum , T. et B. — Here and there in the 
tropical forests of Kamorta. 

N, B. I follow v. Mueller and Scheffer in throwing together Albiz- 
zia and Pithecolobmm , the differences pointed out by Bentham appearing 
to me not to be of generic value. 

EOSAOBM : 

161. Parastemoiy ueophtlltjs, DC., var. ? ft. macrocarpa, folia 
latiora et rigidiora ; drup® pollicem long®, pulcherrime rose®. — A beauti- 
ful tree 30 to 40 feet in height, with a dense round crown, not unfrequent 
in the tropical forests of Kamorta. 

162. Rebus Moluccahtjs, L. — Not unfrequent in the shrubberies 
along the outskirts of the tropical forests (and often entering them) of 
Kamorta; Nankowry (Novara 225 ; Jelinek 170 — klintuum, inc.). 

17 
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N. B. The rose is cultivated at the penal station of Kamorta and 
thrives beautifully. 

MSIZOFSOBAOEM. 

163. Bhizophoea mucronata, Lamk. — Common in the mangrove- 
swamps of all the islands. (Novara 215). 

164. Oeeiops Caneolleaxa, Am. — Karnieobar. 

165. Bruguiera gymnorhiza, Lam. — Common along the coast of 
all islands in the mangrove-forests where these come in contact with fresh- 
water ; Karnieobar (Novara 216 ; Jelinek — tafdta or lintji, inc.). 

166. Caeallia iktegereima, DC. — Bare in the tropical forests of 
Kamorta. 

COMBBETACEM 

167. Termiyalia catappa, L. — Common in the beach-forests all 
along the coasts of the islands ; gumlan, inc. Katck. 

16S. Terminalia sp. nov. — Frequent in the tropical forests of 
Kamorta. — One of the highest trees, much resembling the preceding in 
habit, but the leaves are much narrower and more euneate and altogether of 
a different appearance. Fruits and flowers unknown. 

169. Termixalia citrina, Boxb., var. Malataxa, petioles longer 
and slender, leaves more acuminate, drupes little more than half the size. — 
Nankowry (Novara 75 ; Jelinek 132 — ohang , inc.). 

170. Lumnitzera littoeea, Voigt. — A single tree found along one 
of the rivulets on the grass-heaths west of Enaea, Kamorta. It is a beach- 
forest-tree, the occurrence of which on polyeistina-elay is abnormal. 

171. Lialstezeea *racemosa, Willd. — Great Nicobar (g. c.). 

172. Combretum squamosum, Boxb. — Not unfrequent in the tropi- 
cal forests of Katchall. 

173. Combretum extensum, Boxb. — Karnieobar (g. c.). 

174. Gyrocarpus Jacqueyi, Boxb. — Coast-forests of the Nicobars. 

MYBTAOBJ5J. 

# 175. Psedium guyava L. — In the beach-forests, around the huts of 
the natives, like wild on Kamorta and Katchall. 

176. Bhobamnia trikervia, BL, var. concolor (B. concolor , Miq.). 
Common in the tropical forests of Kamorta. 

177. Eugenia JxVVANIca, Lamk. — Frequent in the beach-forests, and 
generally in the jungles bordering tbe sea, of Katchall ; Pooloo Milu (No- 
vara 223 ; Jelinek 206 — £po 9 inc.). 

178. Eugenia occlusa (Syzygimn occlmtm, Miq.). — A lofty tree 
common in the coral-reef- and tropical forests of Katchall 
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179. Eugenia clavtplora, Boxb. — A tree (40 + 10 + 3 — 4) 
rather scarce in the tropical forests of Kamorta, but a shrubby variety of 
it is common on the grass-heaths of Kamorta ; Great Nicobar (Novara 224 ; 
Jelinek 261 — antmvysclmmna, inc.) . 

180. Eugenia (Acmena ?) sp. , in leaf only. — Frequent in the tropical 
forests of Kamorta. 

181. Bareingtonia racemosa, DC. — Frequent in the tropical and 
coral-reef -forests of Kamorta and Katchall ; Karnicobar (Novara 220 ; 
Jelinek 64d—pisseon, inc.) ; Great Nicobar (Novara 231 ; Jelinek 220 — 
sura, inc.). 

182. Bareingtonia Asiatica, Kurz in Pegu Bep. A. 65 (B. spe~ 
ciosa, L. f., non Forst.) — Common in the beach-forests all along the 
coasts of the islands ; Karnicobar (Novara, Jelinek — hengao or lion, inc.) ; 
hoioa, inc. Katch. 

MUZAS TOMA CUM. 

183. Oseeckia sp. — Nieobars (teste D.) 

184. Mel as toma Malaeathricum, L. and a small procumbent form of 
it not higher than % — 1 foot. — Common as shrubbery along the outskirts of 
the tropical forests and on the grass-heaths of Kamorta, the procumbent 
form restricted to the latter. 

185. Melastoma polyanthum, Bl., var. ? — Nieobars (Novara 217 ; 
Jelinek). 

186. Otanthera Nicoearensis, T. et B. in Naturk. Tydsehr. Ned. 
Ind. XNIY. 333. — Tropical forests of Katchall ; Great Nicobar (Novara 
219 ; Jelinek 172). 

187. Dissocilzeta, sp. — Nieobars (teste D.). 

188. Pternandea cceeulescens, Jack. — Bare in the tropical for- 
ests of Kamorta. 

189. Memecylon suBTEiNERViUM,Miq. Suppl. FI. Sumatr. 322. 

Yar. geandipolia, folia 8 — 10 poll, longa, magis coriacea et nitidiora, 

nervis minus distinctis ; petioli crassiores ; pedicelli solitarii v. bini, 2 — 3 lin. 
longi, subgraciles, pedunculum 1 — -2 lin. longum artieulatum supra foliorum 
cicatrices erumpentem terminantes ; bacem submaturje obovoideo-oblongse, 
c. 7 — 8 lin. longse, laeves, glabrae, calycis limbo speciei coronatm. — Bare in 
the tropical forests of Kamorta. A small tree, which 1 identify with 
Miquel’s M. subfrinervium, on the supposition that the berries in Miquel's 
plant would, when full grown, reach a similar size. As a species it is a very 
distinct one, being one of the few that have the berry not globular. 

N. B. Memecylon pamiflorum, Wall. Cat. 4114 (Triana in Trans* 
Linn. Soc. XXVIII. 159), = Ganthmm glomerulatum, Miq. 
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ONA GBABIF2E. 

190. Jussezea vildosa, Lamk. — Locally frequent along marshy rivu- 
lets on the grass-heaths of Kamorta. 

$ A II YD A CE2E. 

191. Casearia glabrata, Bl., var. leaves larger and broader at the 
base, which is more rounded or almost cordate on the one side, in this 
respect more resembling those of 0. mgustata, T. et B., which may turn out 
to be only a form of it. Capsules fleshy, elliptical, nearly an inch long, 
smooth and glabrous. A tree (30 — 50 feet + 15—20+3 — 4) rare in 
the tropical forests of Kamorta. 

BASS1FZ OB A CFAB. 

192. Modecca cobdifolia, Bl.— Great Nicobar (Novara 155 ; Je- 
Imek 229— unaha, inc.). To this should be referred J£ heteroph/lla of 
my Andam. Bep. App. A. 39 (not of Blume). 

193. Modecca Nicobarica, Kurz in Trim. Journ. Bot. 1875, 326 

Frequent in the beach-forests of Katchall ; Nankowry (Novara ’l56 • 
Jelinek 148 — ten jam, ine.). * 

*194. Carica papaya, L. — Cultivated and occasionally like wild in 
the beach-forests of Kamorta and Katchall. (Novara 157 • Jelinek) • 
lapu, ine. Katck. ’ J ’ 

C TIC UBB IT A ON AS. 

. 195 ' Gymfopetaltjm heterophtmum, Kurz in Trim. Journ. Bot. 

1875, 326. Not unfrequent in the tropical forests and locally in recently 
cultivated parts of the grass-heaths of Kamorta. 

, TIie difference between Trichosanthes and Gymnopetalwm, is 
very shght indeed The corolla in Trick integrifolia (Owsumis 'integri- 
foha, Boxb.) is as often entire as it is irregularly and more or less deeply 
cu ; the colour of the corolla thus alone remains as a distinguishing mark 
between the two genera ! 

196. Lagenaria vpdgaris, Savi, var. ?— Wild or like wild along 
tie beach-forests of Katchall. The petioles and leaves are covered with 
bristles arising from calcareous incrassate tubercles ; the fruits are of the 
shape and size of large billiard-balls. 

. Cydxfdrxca, Eoem.— Along the outskirts of the tropi- 
cal forests of Kamorta. 1 

*198 Befixcasa ceripera, Savi.-Cultivated and as wild in the 
neglected gardens” on the grass-heaths of Kamorta. 

■ #1 f ' . C « ClIM f M f L0 ’ L ” var - ™hssima, N and. — Kamorta, as wild 
in neglected gardens 5 on the grass-heaths. 
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1ST. B. Besides these Momordica and Oitrullm were observed as cul- 
tivated plants. 

UMBRLIIRRRM. 

200. Hybrocotyre sp. — Nieobars, {teste B.). 

Alt ALIA QUAE. 

201. Heptapeettrttm ellipticum, Seem. — Hot an unfrequent clim- 
ber in the tropical forests of Kamorta and Katchall ; Great Nicobar (Nova- 
ra 170 ; Jelinek 268 — hemnhin, inc.). 

202. Arthrophyllttm Blxtmeaotm: ? Zoll. and Mor. — A palm-like 
tree up to 30 feet high and higher, frequent in the tropical forests of 
Kamorta. 

CORNACRM 

203. Alamittm Sotba^tjMj Miq. — A large climber of the coral- 
reef -forests of Katchall, more frequent in the tropical forests. 

CAPRIROLIACRM . 

204. Scyphiphora hybrophyllacea, Gsertn. — Bare in the man- 
grove-swamps of Kamorta. 

N. B. This genus is generally ascribed to Rubiacece , but the struc- 
ture of the ovary and the position of the ovules are tell-tale marks of its 
caprifoliaceous descent. 

RUB IA OR AS. 

205. Psychotria Nicobarica, Kurz in Trim. Journ. Bot. 1875, 
328. — Frequent in the coral-reef-forests of the eastern coast of Katchall. 

206. Psychotria tylophora, Kurz, 1. c. — Not unfrequent in the 
tropical and coral-reef -forests of Katchall. 

207. Psychotria Anbaha^ica, Kurz, 1. c. — -Rather frequent in the 
coral-reef- and tropical forests of Katchall- and Kamorta. 

208. Psychotria cok^ata, Wall. — Karnicobar (g. c.). 

209. Amaracarptjs ptjbescejts, Bl. — Frequent in the tropical for- 
ests of Ho-Ho or Ulala Bay, on plutonic rocks. 

N. B. Biedrichsen gives Serissa as a Nicobarese plant. 

210. Ixora Payetta, Roxb. — Not unfrequent in the beach- and 

coral-reef -forests of Katchall. MB 

211. Ixora weberjepolia {Bavetta weberSfolia , , Wall. Cat. 6182 ; 
Bon. Gen. System III. 575). — Frequent in the tropical and coral-reef- 
forests of Katchall and Kamorta ; Great Nicobar (Novara 92 ; Jelinek 
264 — henjuan, inc.); Karnicobar (Novara 98; Jelinek 55 — JodjonJcuo, 
ine.). — Resembles Weber a Asiatica, Redd., to such a degree that it is fre- ' 
quently mistaken for it. My Siylocoryne Webern in And. Rep. also be- 
longs here. 
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212. Ixora cuxeifolta, Eoxb., var. macrocarp a, berries tbe size 
o£ a large pea. — Pula Milu (Novara 91 ; Jelinek 203 — hiloga , inc.). 

213. Ixora Kttrziaxa, T. et E. in Natuurk. Tydsch. v. Ned. Ind. 
XXVII. 100 (sub Favetta). — -Bare in tbe tropical, more frequent in tbe 
coral-reef-forests of Katchall. 

214. Ixora bareata, Eoxb. — Great Nicobar (g. c.). 

215. Ixora macrosiphox, Kurz in Trim. Journ. Bot. 1875, 327. — 
Great Nicobar (Novara 89 ; Jelinek 254 — liilogo , inc.). 

216. Ixora brttxxescexs, Kurz in Journ. As. Soe. Beng. 1872, 
317. — Frequent in tbe coral-reef -forests of Katcball ; Karnicobar (Novara 
87 and 88; Jelinek — lunge, inc.). 

217. Ixora villosa, Eoxb. — Kondil (g. c.) 

218. Lasiaxthtts ljevicattlis, Kurz in Trim. Journ. Bot. 1875, 
327. — Eatber frequent in tbe tropical forests of Kamorta. 

219. Gyxochtobes macrophylla, Kurz in Journ. As. Soc. Beng. 
1872, 314 and Trim. Journ. Bot. 1875, 326. — In tbe beacb-f crests of 
Katcball ; Nankowry, near Malacca. 

220. Gxjettarda speciosa, L. — Common in tbe beach-forests of all 
tbe islands ; Trice and Track (Novara 97 ; Jelinek 185 — toivale, inc.). 

221. POLYPIIRAGMOX flayescexs (Helospora flavescens , Jack). — 
Not unfrequent in tbe tropical forests of Kamorta, where it grows to be a 
tree up to 30 feet bigb, but very frequent on tbe grass-beatbs of tbe 
same island, where it is reduced to a mere shrub ; Karnicobar (Novara 99 
and 100 ; Jelinek — hointuel , inc.). 

N. B. What authors (except Miquel) take to be cells are in reality 
tbe ovules, which are attached usually in two rows to tbe inner angles of the 
4 — 7 cells of which tbe ovary consists. Tbe seeds have a crustaceous testa, 
Tbe berries of tbe Nicobar tree are larger and usually 6- celled and may 
form a distinct species. 

N. B. Fobea hirsuta , T. et B., = Folyphragmon trichocaulon, Miq. ; 
Green ia latifolia , T. et B., = Folyphr . Amboimcum , Miq. 

222. Gardexia resixifera, Korth. (tbe form called G. gluthiosa , 
T. et B.) . A tree (40 — 50 + 20 — 25 + 4 — 5) not unfrequent in tbe tro- 
pical forests of Kamorta. 

223. GrippithiJ^rvata, Kurz in Trim. Journ. Bot. 1875, 326. — 
Frequent in tbe tropieaRmd tbe coral-reef -forests of Kamorta and Kat- 
cball. 

224. Webeea dexsiflora, Wall.— Frequent in tbe coral-reef -forests 
of Katcball. 

224. Hypobatiirum racemosum (Bandia racemosa, Eoxb.; Fe- 
tunga Boxburghii , DC.). — Not unfrequent in tbe coral-reef-forests of Kat- 
cball, especially near marshes ; Great Nicobar (Novara 102 ; Jelinek 252 — 
pebel, inc.), 
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225. Mitss^skda. macropiiydla, Wall.— Not imfrequent along the 
outskirts of the tropical forests of Kamorta ; Nankowry (Novara 95 ; Jeli- 
nek 160). 

226. Mtissjexda Jedixekii, nov. sp. 

Fruticosa, suhglabra ; folia Eneari-lanceolata ad elongato-obovato-lanee- 
olata, basi cuneafa acuminata et in petiolum longum v. longiusculuni (} — 2 
pollicarem) attenuata, breviuscule acuminata, membranaeea, 9 — 4 poll, longa, 
Integra, glabra v. subtus pallidiora et sub lente minute pubera ; flores 
parviusculi, aurantiaci, pedicellis 1 — If lin. longis suifulti et in corymbum 
brachiatum glabrum foliis multo breviorem terminalem disgesti ; calycis 
glabri tubus eylindraeeo-oblongus, If lin. longus, dentibus •§ lin. longis, 
omnibus lineari-subulatis v. uno alterove florum 1 — 2 tantum in laminani 
foliaceam albam longissime (c. 1. poll.) petiolatam excrescent e ; corolla? 
tubus 7 — 8 lin. longus, glaber, intus fauce villosus, lobi vix 2 lin. longi, 
oblongi, obtusiusculi, supra pulvenilento-tomentelli. 

Allied (possibly too closely P) to M. lonrjifolia . The opposite leaves are 
alternately much smaller and shorter petioled. Great Nicobar (Novara 90 ; 
Jelinek 250 — tajhnge , inc.). 

227. Adexosacme loxgifolia, Wall. — Great Nicobar (Novara 222 ; 
Jelinek 224). 

228. Morixda citrifolia, Li, var. eracteata (II bracteata, Eoxb.). 
— Common in tbe beach-forests of Kamorta and Katekall, entering also the 
coral-reef-forests ; Karnicobar (Novara 101 ; Jelinek 13 — ht/ron, inc.). 

229. Naxiclea excelsa, Bl. — A tree (60 -f 20 — 30 + 4 — 5) fre- 
quent in the tropical forests of Kamorta. 

230. TJxcaria pilosa, Bth. — Frequent in the tropical forests of 
Kamorta. 

231. Ophiorrhiza Motgos, L. — Common in the beach- and coral- 
reef -forests of all the islands, especially frequent at the base of the catechu- 
palms ; Pulu Milu (Novara 96 ; Jelinek 193 — kuju ) inc.). 

232. Hedyotis rigida, Miq. — Frequent in the tropical forests of 
Kamorta. 

233. Hedyotis paradoxa, nov. sp. 

N. hisjpidee, Betz., arete affinis, attamen corolla duplo major, fauce 
pubescens ; capsula globosa uti in speeiebus Oldenlandice > calycis lobis bre- 
vibus coronata ; caules hispiduli ; folia supra glabra, subtus minute puberula. 
Great Nicobar (Novara. 94 ; Jelinek 225 — sanankun , inc.). (Common on 
the Andamans) . 

234. Hedyotis approximata, WA., var. (8 'permaeoce tiibularis y 
E. Er. in Wall. Cat.). — Pretty frequent on the grass-heaths of Kamorta, 
especially along rivulets, 

235. "Hedyotis oostata (Sjjermacoce costata 9 Eoxb. j H. coerulea , 
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Korth., non WA.) — Not unfrequent in open spots and along the outskirts 
of the tropical forests of Kamorta. 

1ST. B. Hedyotis coerulea, WA. (non L., nee Korth.), has to he chang- 
ed into H. cyamntha. 

236. Hedyotis Wallichii (H galioides , Wall. Cat. 866, non F. 
MuelL). 

Herba annua, erecta, 1 — 2-pedalis, paree pilosa ; stipulae longe fim- 
briate, hispido-pilosse ; folia magis minusve ovato-lanceolata ad ovalia, 
basi acuta, petiolo 1 — li lin. longo parce piloso suffulta, acuta v. acuminata, 
| — li poll, longa, integra, membranaeea, utrinque plus minusve pilis longis 
adspersa ; flores minuti, pallide ccerulei, pedicellis capillaribus 3 — 4 lin. 
longis suffulti, cymas glabras dichotomas in paniculas axillares et termina- 
tes dxspositas formantes ; calyx glaber, vix semilineam longus, dentibus 
lanceolatis acutis ; capsula hemisphserica, glabra, lineam fere in diametro, 
calyeis dentibus brevibus coronata. 

Common amongst grass in the grass-heaths, especially in those of the 
northern parts of Kamorta. 

237. Hedyotis geamikicola, Kurz in Trim. Journ. Bot. 1875, 
326. — Common amongst grass in the grass-heaths of Kamorta. 

238. Hedyotis eacemosa, Lamk. — Great Nicobar (g. c.). 

239. Hedyotis Axdamastica, Kurz in Journ. As. Soc. Beng. 1872, 
311. — Bather rare in somewhat open places in the tropical forests of Ka- 
morta. 

240. Kxoxia coeymbosa, Willd. — Trice and Track (g, c.). 

COMPOSITE. 

241. Yeexonia ctn'eeea, Less. — A weed in cultivated lands and 
around the huts of the natives in the beach-forests of Kamorta ; Tillang- 
chong (Novara 85 ; Jelinek 102). 

242. Veexonia (Cyaxopsis) sp. — Nicobars (teste B.). 

243. Adexostemma yiscosum, Forst.— One variety (var. latifolia , 
Bon) frequent in the coral-reef- and tropical forests of Kamorta and Kat- 
chall j the other (var. datum, Bon), with succulent thick leaves, rather 
frequent in swampy rivulets of the grass-heaths of Kamorta. 

244. Ageeatum coxyzoides, L. — A common weed around the huts 
of the natives and in the beach-forests of Kamorta and Katehall. 

245. Bltjmea elava, BC. — Locally along rivulets of the grass- 
heaths of Kamorta. 

246. Blttmea laceba, BC. — Frequent in the beach-forests and 
around the penal settlement of Kamorta. 

247. Blttmea myeiocephala, BC. — Here and there in shady ra- 
vines and in tropical forests of Kamorta ; Trice and Track (g. c.) ,* Great 
Nicobar (Novara 83 : Jelinek 218 — Jconge, inc.). 
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248. Blumea bipaeia, DC. — Large seandent shrub, frequent in the 
tropical forests of Kamorta. 

249. Blumea balsamifeba, DC. — Springing up freely in cleared 
jungle-land and not unfrequent along the outskirts of the forests and 
amongst shrubbery of Kamorta. 

250. Pluclcea Lsbica, Less. — Frequent along the coast of Kamorta 
and Katchall ; Trice and Track (g. c.) . 

251. Sphjebajsthus micbocephalus, Willd. — Here and there on the 
grass-heaths of Kamorta, also springing up in cleared jungle-land. 

252. EcurPTA sp. — Nicobars (teste D.). 

253. Synebeella nobifloea, Gsertn. — A weed near the convict- 
gardens of Kamorta and most probably introduced from the Andamans, 
where it has now become a common weed. 

254. Webelia scabbed, C. B. Clarke. — Common in the tidal for- 
ests and the beach-forests of Kamorta and Katchall ; Karnieobar (g. c.) ; 
Nankowry (Novara 84 ; Jelinek 112 — katei, inc.) ; kaihai , ine. Katch. 

255. Spilanthes sp. — Nicobars (teste D.). 

256. Bibeks sp. — Nicobars (teste D.). 

CAMPANULA GEM. 

257. Lobelia sp. — Nicobars (teste D.). 

258. SciEVOLA Kcenigii, Yhl. — Common in the beach-forests, but 
also on rocky (chiefly calcareous) ground near the sea along the coasts of 
ail the islands ; Karnieobar (Novara 36 ; Jelinek 58 — tufal, inc.). 

N. B. Stylidimi tenellmi , Kurz in Flora 1872, 304, non Sw., is a 
new species, which I now propose to call St. rosewn, 

MYRSINEM. 

259. Mass a eamentacea, Eoxb. — Frequent in the tropical forests 
of Kamorta. 

260. Embelia micbocalxx, Kurz in Trim. Journ. Bot. 1875, 328. 
Frequent in the tropical forests of Kamorta. 

Allied to Emb. canescens, Jack. 

261. Mybsine capitellata, Wall. var. ? (the form which goes un- 
der the name M. avenis , DC.).— Bare in the tropical forests of Kamorta, 
A small bushy tree about 30 feet high. 

262. Abbisia littobalis, Andr. (Qlimacandra obomta, Miq.). — 
Common in the beach-forests of all the islands ,* Karnieobar (Novara 142 ; 
Jelinek 18 — mekron , inc.). 

268. JEgiceeas coekiculata, Blanco. — Nankowry (Novara 143 ; 
Jelinek 157 — kadoa, inc.), 

18 
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SAP OTA (JEM. 

264. Sideroxylo K attend atem, BO.— Frequent in the tropical for- 
ests of Ivamorta ; Great Nicobar (g. c.) ; Karnicobar (Novara 146 ; Jeli- 
nek 11 — makelinioko , inc.). 

265. Sideroxylon grandieoliem, Wall. — A lofty tree, rare in the 
tropical forests of Ivamorta. 

266. Mimes ops Elengi, L. — A lofty tree, not unfrequent in the 
tropical forests of Katchall. 

267. Mimesops littoralis, Kurz in Peg. Kep. 1875. E. 34. in 
erratis. 

Arbor vasta, sempervirens, glabra ; folia obovata ad obovato- oblonga, 
petiolo gracili - 3 - — 1 poll, suffulta, basi acuta, 2§ — 4 poll, longa, obtusa 
et vulgo retusa, coriacea, glabra, supra nitentia ; flores parvi, pedicellis 
robust is subglabris j — | (sub fruetu usque ad If) poll, longis suffulti, solitarii, 
axillares ; calyx circ. 2 lin. longus, adpresse fulvo-puberulus et glabrescens, 
6-lobus (an semper P), lobis ovatis obtusiusculis ; corollas lobi sepalis triple 
numerosiores : lobi exteriores 12, lineari-lanceolati ; interiores 6, erecti, 
breviores et angustiores, basi attenuati et filamentorum basibus subadnati ; 
stamina 12, glabra, cum squamis minutis totidem denticulatis alternantia ; 
anther© acuminatse ; ovarium fulvo-pubescens ; baecse depresso-globosse et 
fere pomiformes, 1 — If poll, circiterin diametro, lseves, vulgo 5-v. 6-locula- 
res et -spermse ; semina compresso- oblonga, semipollicem circiter longa, 
kilo conspicuo subbasali obliquo. 

Frequent in the forests of the rocky coast of Katchall, especially 
along the northern and eastern sides. 

The bullet -wood grows here as luxuriantly as on the Andamans, where 
at Koss-island itself seven trees, survivors of the former forests, are 
still standing. 

EBENACEA2. 

268. Biospyros Kerzii, Hiern. — Pare in the coral-reef -forests of 
Katchall ; said to occur also in the tropical forests of Kamorta ; Nankowry 
(Novara 147 ; Jelinek 146). 

269. Biospyros endelata, Wall. — -Nankowry (Novara 149 • Jeli- 
nek 126 — oka ohe , inc.). 

270. Maba Axdamakica, (Narcreightia Andamanica , Kurz in And. 
Kep. 2nd ed. A. p. 42) . 

Frutex sempervirens, 3 — 5-pedalis, novelhs ochraceo-hirsutis v. pubes- 
eentibus ; folia elliptico- ad ovat o- oblonga, petiolo brevissimo brunneo- 
tomentello suffulta, basi subcordata, abrupte acuminata v. apiculata, 
integra, 4 — 6 poll, longa, chartacea, supra glabra, subtus seeus costam 
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nervosque adpresse fulvo-puberula, laxe reticulata ; flores feminei tantimi 
noti } , 3-meri, axillares, sessiles, solitarii ; calyx profunde 8-Iobus, lobis 
acutis, parce pilosis ; baecae subsiecae, elliptieo-oblongae v. oblongae, plus quarn 
pollice longse, styloso-mucronatse, laeves, saepius 3-spermae ; semina lineari- 
oblonga. — Tillangchong (Novara 148 ; Jelinek 105). 

STYE A CA OBJEi, 

271. Symplocos leiostachya, Kurz in Journ. As. Soc. Beng. 1873, 
89 and in Trim. Journ. Bot, 1875, 829. — A lofty tree, common in the tro- 
pical forests of Kamorta, remaining low along the outskirts of the forests. 

JASMIN A GJE2E. 

272. Jasminum acuminatissimum, Bl. — Frequent in the tropical 
forests of Kamorta, and along their outskirts ; Nankowry (Novara 103 
and 104 ; Jelinek 121 and 162 — njocl, ine.). 

273. Chionanthtts Palembamtcus, Miq. Suppl. FL Sum. 558.— 
Great Nicobar (Novara 73 ; Jelinek 255 — utenya , inc.) ; Nankowry (No- 
vara 74; Jelinek 125 — Jelangliong , inc.). 

N. B. Fruiting specimens from the Vienna Museum prove the species 
to be quite distinct from Gh. ramiftorus, Boxb., with which I identified the 
flowering specimens from the Andamans in my And. Eep. App. A. 42. 
The drupes are 1 — 14 inches long, ovoid to oblong, slightly curved, the 
putamen smooth or, more usually, slightly and longitudinally furrowed. 
Neither do I believe that Roxburgh’s Moluccan species is correctly identified 
with the Indian plant of the same name and with Ch. macrojyhyllm 
(Linociera — W all.) . 

274. Chionaothus sp. P (leaves only). Not unfrequent in the coral- 
reef -forests of Katchall ; (Novara 57 ; Jelinek). 

APOCYNAOMM 

275. Caeissa eieeusa, Roxb. — Karnicobar (g. e.). 

276. Stbychnos acuminata, Wall. — Nankowry (Novara 105 ; Je- 
linek 159 — schong , inc.). 

277. Fageaea eacemosa, Jack. — Frequent in the tropical forests of 
Kamorta, but still more common as a small tree on the grass-heaths of the 
same island ; Great Nicobar (Novara 106 ; Jelinek 241 — Uolco y ine.). 

278. Gynopogon stellatum, Labill. — Nankowry, at Malacca. 

279. Cebbeba Od album, Ham. — Not unfrequent in the beach-forests, 
and along the outskirts of the mangrove -swamps, of Kamorta and Kat- 
chall. 

280. Ocheosia salubbis, Miq. — Bather frequent in the beach-forests 
of Kamorta ; Trice and Track (Novara 106/# ; Jelinek 184 — bata, ine.). 
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281. Tabernjemontana crisp a, Roxb., var. Nicobarica (T. Nico- 
harica, Liebm. Xnd. sem. Hort. Hanniensis et Lirmsea XXYIII. 863), 
ealyeis lobis angustis subspathulatis tantum cliff ert. — Common in tbe beach- 
forests of all the islands ; Karnicobar (Kamphoevener ; Novara 108 & 110 ; 
Jelinek 88 & 45 — togarata or takorota , ine.) ; Trice and Track (Novara 
109 ; Jelinek 182 — hlangnjei , inc.) ; galic mile, inc. Natch. 

282. Aganosma acuminata, Don. (A. euloba , Miq.). — Karnicobar 
(S- e 0* 

283. Alstonia spectabilis, R. Rr. — Frequent in the coral-reef- 
forests of Katchall ; (Jelinek — twlano , inc.). 

284. Alstonia macrophylla, Roxb. and var. /5. acuminata ( A . 
acuminata, Miq. Ann. Mus. Lugd. Bat. IY. 140), folia glaberrima, petiol 
breviores. — Both varieties with intermediate forms frequent in the tropical 
forests of Kamorta ; Karnicobar (Novara 107 ; Jelinek 14). 

285. Parsonsia spiralis, R. Br. (Heligme Javanica , BL). — Fre- 
quent in the tropical forests of Katchall; Karnicobar (Novara 111; Jelinek 
82 — tehen , inc.). 

286. Anodendron paniculatum, DC. — Frequent in the beach and 
tropical forests of Kamorta. 

N. B. This, as Mr. Homfray of Port Blair has pointed out to me, 
is the plant which furnishes the strong fibre used by the Andamanese 
for their bow-strings. 

ASGLJEPIADJSM 

287. Sarcolobus globosus, Wall. — Great Nicobar, in mangrove- 
swamps (Novara 112 ; Jelinek 249 — intijolc , ine.). 

288. Cynoctonbm Wallichii, Dene. — Kamorta, in shrubbery near 
the old cattle-shed on the grass-heaths. 

289. Bin aria sp. ? Fruiting specimens only. — Great Nicobar (No- 
vara 114 ; Jelinek 232 — eJcoivische , inc.). — Much resembles JB. Ungens , 
Dene., but has the leaves much larger and the pods 6 — 8 in. long and 
narrowed into a stalk. 

290. Wattaeaka yiridiflora, Hassk. — Nicobars (teste D.). 

291. Dischidia nummularia, R. Br. — Rather frequent on trees, 
chiefly in the beach-forests, hut also on the grass-heaths of Kamorta 
and Katchall, 

292. Dischidia Bengalensis, Coleb. — Common on trees, especially 
cocoa-nut trees, of the beach-forests of Kamorta and Katchall ; (Novara 115 . 
Jelinek) . 

293. Hoy a ITookeri, Wight. — Frequent on trees of the beach and 
tidal forests of Kamorta and Katchall; (Novara 113 ; Jelinek). 
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. C ON VOL TULA OEM. 

294. Ipomcea yitifolia, Sw. — Common in the tropical forests of 
Kamorta ; Nankowry (Novara 127 ; Jelinek 163) ; Great Nicobar (Novara 
128 ; Jelinek 230 — nalcatal , ine.). 

295. Ipomcea Nicobabica, nov. sp. 

Alte volubilis, perennis, glabra, ramulis subangulatis ; folia e basi 
prof unde sinuato-cordata lato-ovata, petiolo 1 — 8f pollieari suffulta, obtusaet 
ssepius cum mucrone, integra, 1-J — 3 poll, lata et longa v. paullo longiora, 
membranacea, glabra, subtus pallidioraet obscurius venosa ; Sores majuseuli, 
candidi, pedicellis strictis sursum snbcrassioribus glabris suffulti et 2 — 3- 
ni, rarius solitarii, pedunculum brevissimum (vix 3 — 4 lin. longum) 
axillarem terminantes ; ealyeis lobi 3|- — 4 lin. longi, lato-elliptiei, obtusis- 
simi, mncronati, scariosi, glabri, interiores latiores et obtusiores ; corolla 
infundibuliformis, glabra, 1-| poll, longa, lobis lato-subeordatis mucronatis ; 
capsules ehartacese, clepresso-globosse, glabrae, pedicello elongato f — 1-pollieari 
et parurn incrassato suffultse ; semina subglobosa, 1| lin. crassa, atra, 
laevia. — Ex affinitate L cymosce . 

The leaves much resemble those of I. obscura or J. denticulata , but 
are much larger. Rather frequent in the more open parts of the tropical 
forests of Kamorta. 

296. Ipomcea sepiaeia, Koen. — Karnieobar (Novara 133 ; Jelinek 
26 — manyi, inc.). — A form with narrower, almost sagittate and angular 
leaves. 

297. Ipomcea denticulata, Choisy. — Common in the beach-forests 
and along the sandy shores of Kamorta and Katchall ; Great Nicobar (g. c,). 

298. Ipomcea campanulata, L. — Not unfrequent amongst shrub- 
bery in the beach-jungles of Kamorta ; Pulu Milu (Novara 132 ; Jelinek 
212 — minjabj ine.). 

299. Ipomcea Tuepethbm, R. Rr.— -Not unfrequent in shrubbery 
of the beach-forests of Katchall ; (Novara 129 ; Jelinek). 

300. Ipomcea pes-capeje, Sw. — C ommon along the beaches and in 
the beach-forests of all the islands; Karnieobar . (Novara 131 ; Jelinek 
87 — lananhap, inc.). 

301. Ipomcea linifolia, El. — Frequent amongst grass, along 
rivulets, on the grass-heaths of Kamorta. 

N. B. Dr. Diedrichsen enumerates also Lepisiemon, Calonyction , and 
Ani§eia in his list of Nicobarese plants. 

302. Evolvulus linifolius, L. (with white flowers). — Locally on 
the grass-heaths of Kamorta. 

303. Ebycibe paniculata, Roxb. var. — A large climber, frequent 
in the tropical forests of Kamorta ; Karnieobar (g. e.). 
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maNomAOEm. 

804. Kadermachera Lobeii, Miq. — A large tree up to 80 feet 
high, common in the tropical forests of Kamorta, 

805. Spathobea Rheedii, Wall. — Katchall (g. c.). 

A GAN Til A OEM. 

806. Thtjnbergia sp. — Nicobars (teste D.). 

807. Acanthus xiicifolitjs, L. — Along tidal marshes, Kamorta. 

808. Ebermayera lanceolata, Hassk. — Great Nicobar (g. c.). 

809. Hemiagraphis glakbtjlosa, T. And. — In open or cleared spots 
in the coral-reef -forests of Katchall ; Karnicobar (Novara 189 ; Jelinek 
81 — samtarod, inc.). 

310. Hygrophila salicifolia, NE. — Not unfreqnent along rivu- 
lets in the grass-heaths of Kamorta. 

311. Peristrophe acuminata, NE. — Here and there in the coral- 
reef -forests of Katchall ; Great Nicobar (g. c.). 

312. D.$dal acanthus suffruticosus, T. And. — Karnicobar (g. c.). 

313. Eranthemum succifolium, nov. sp. 

Herba annua, suceulenta, glabra, 1 — 2-J-pedalis, caule viridi v. fusces- 
cente (nunquam albo) ; folia lanceolata ad elliptico-lanceolata, basi acuta, 
petiolo usque pollicari crasso sufBulta, obtuse v. aeutiuscule acuminata, 
4 — 8 poll, longa, succulento-coriacea, glaberrima, nitida, in sicco fusces- 
centia ; flores speciosi, candidi, pedicellis 1 — 2 lin. longis puberulis suffulti, 
2 — 3-ni v. raro per plures fasciculati et secundi, bracteis linearibus 
pedicellos sequantibus v. brevioribus sustenti et paniculam vulgo amplam 
rarius contractam brachiatam minute puberulam terminalem efformantes ; 
caljcis laciniae subulatse, 8 lin. longse ; corolla? tubus 1 — If poll, longus, 
limbus subbilahiatus, lobi inferiores 3 lato-obovati subacuti, basi usque ad 
quartam partem longitudinis connati, lobi superiores 2 oblongi, aeutiusculi, 
basi usque ad \ partem connati ; capsuke clavata? in partem sterilem fere 
semipollicarem attenuate, normaliter 4- sperm® ; semina compressa, orbieu- 
lari-reniformia, glabra, rugosissima. — Ex affinitate 28. Blumei. 

Common in the beach-forests of Kamorta and Katchall ; Great 
(Nicobar (g. c.) ; Karnicobar (Novara 141 ; Jelinek 78 — oJcpakwe inc.). 

314. Eranthemum album, T. And. ? — Karnicobar and Katchall 
(g- A 

' 315. Justicia vasculosa, Wall. — Katchall * Trice and Track, and 
Great Nicobar (g. c.). 

316. Justicia Sumatrana (Q-endarussa ? Bumatram, Miq. El. Ind. 
Bat. II. 832.) — Frequent in the tropical forests (calcareous) of the eastern 
coast of Katchall. The corolla is uniformly white. 
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RUBALINEM. 

# 317. Sesamem Ikbicem, DC. — Nankowry, at Malacca ; cultivated? 
GYRTAWBRAGBM. 

318. Epithema caeistosum, DC. var. — On shady coral-rocks in the 
tropical forests of the eastern coast of Katchall, rare. 

319. Ctetandra sp. ? (leaves only). — Katchall (g. e.). 

N. B. Gyrtandra acuminata. Wall, in Trim. Journ. Bot. 1875, 329, 
requires comparison with Gyrtandromcea decurrem , Zoll. Syst. Yerz. part 
3. 58 — a species unknown to me. 

IiJSJStTIJB TJLARIEM . 

320. XJtrictjlaria maltha, Boem. and Sehult. — In a rivulet on 
tlie grass-heaths east of Enaca, Kamorta. 

SGRORJELULARIJSfBAS, 

321. Scop aria belcis, L. — A common weed in tlie beach-forests 
and on cleared lands, around the kuts of the natives, etc., in Kamorta and 
Katckall. 

322. TorejsIa corbieolia, Boxb. — In shrubberies in cleared or open 
places, especially along road-sides, in the tropical forests near tke penal 
settlement at Kamorta. 

323. Bomaya sp. — Nicobars (teste D.). 

324. Limisophila hirseta, Btk., var. scaberrima. Folia rugosa, 
supra tuberculis hyalino-albidis calcareis et setulis boragineo- scaberrima, 
subtus punctata et kirsuta. 

Bather frequent along swampy rivulets on tke grass-heaths of Kamorta, 

325. Abenosma hirsetem ( Rterostigma hirsutum , Btk.), var. brae- 
teis longioribus. — Bare and but local on tke grass-heaths of Kamorta. 

326. Striga hirseta, Bth. (with yellow dowers). — Bare and spora- 
dic on tke grass-heaths of Kamorta. 

327. Cehtranthera hispiba, B. Br. — Only one specimen met with 
on the grass-heaths of Kamorta. 

VJERBBNACB2B. 

328. Yitex Negehbo, L. — Bather frequent in the beach-forests of 
Kamorta and Katchall, also found occasionally on the grass-heaths of 
Kamorta ; Pulu Milu (Novara 121 ; Jelinek — hit a, inc.). 

329. Stachytarpha Ikdica, Yhl. — -Frequent in grass-land and 
shrubbery around the penal settlement on Kamorta. 

330. Premna integrifolxa, L. — Frequent in the beach-forests of 
Kamorta and Katchall ; Karnicobar (g. c.) ; tanyol , inc. Katch. 
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N. B. Sphcenodesma ergciboides, Kurz in Journ. As. Soc. Beng. 1871, 
76, = Symphorema grossa {Premia ? grossa, Wall. Oat. 1874 ; DO. Proclr. 
XI. 638). Sphenodesma and Symphorema are in my opinion not generically 
distinct. 

331. Clerodenbron esteeme, L. — In tlie beach and tidal forests of 
Kamorta; Karnicobar (Novara 118 ; Jelinek 25 — manjudjon , inc.). 

332. CLEEODEMEOiSr panicttlatum:, L. — Nicobars (Novara 117 ; 
Jelinek). 

333. Oallicaepa lo^gieolia, Lamk. — Common in the beach- jungles 
of all the islands ; Karnicobar (Novara 119 ; Jelinek 51 — Icimvidang , inc.) ; 
Nankowry (Novara 120 ; Jelinek 117 — kalafat , inc.). 

334. Omelina Asiatica, L. — Bather frequent near the old cattle- 
shed on the grass-heaths north of the penal settlement of Kamorta ; pro- 
bably only an intruder from the tropical forests, where it ought to be found. 

BORA GINJEJE. 

335. Eheetia sp. — Nicobars {teste D.). 

336. Coedia subcordata, Lamk. — A large shrub along the sea-shore, 
especially along beaches, of the eastern coast of Kamorta ; Nankowry, 
(Novara 122 ; Jelinek 122 — njod, inc.). 

337. Tottrneportia argentea, L. — Common in the beach-forests, 
especially along the sea-border itself, of Katcliall ; Trice and Track (g. c.) ; 
(Novara 124 ; Jelinek). 

338. Toee^poetia glabra ( Tetrandra glabra, , Miq.). — Scandent, 
in patches of low jungle along one of the rivulets in the grass-heaths of 
Kamorta ; Katcliall (g. e.). 

IABIATM. 

339. Qcxmttm sanctum:, L. — Frequent around the huts of the natives in 
the beach-forests of Kamorta and Katchall ; Nankowry (Novara 116 ; 
Jelinek 110 — tsehamenga , inc.). 

340. Dysopiixlla auricelaria, Bth.— In a swampy rivulet on the 
grass-heaths west of Enaca, Kamorta. 

*341. Hyptis seayeqlens, Poir.— As wild around the huts of the 
natives at Malacca, Nankowry. 

Diedrichsen mentions Orthosiphon also as a Nieobarese plant. 

342. Leucas sp. — Nicobars (teste D.). 


NYCTA GINEJE. 

343. Bgeehaavia glutinosa, Yhl. — Nicobars (teste Vahl.).' 
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AMABANTA CE2E. 

344. Amaranths viridis, L. — Not unfrequent around the huts of 
the natives in the beach-forests of Katehall and Kamorta ; aygobo, inc. Katch* 

845. Amarantus Gangketictjs, L. — Around the huts of the natives 
in the beach-forests of Katehall. 

846. Aerya laivata, Juss. — Frequent in the beach-forests of Kat- 
ehall ; dyn-al, ine. Katch. 

847. Alter^astthera sp. — Nicobars (teste B.). 

848. Achyrahthes aspera, L. — Nicobars (Novara 67 ; Jelinek). 

849. Cyathuea prostrata, BL — Great Nicobar (Novara 68 ; Jelinek 
215 — teunji, ine.). 

350. Besmochaeta sp. — Nicobars (teste B.). 

BOLYGONBJEJ. 

851. Polygoytim ELACCiOTM, Boxb. — In a jungle-marsh in the coral- 
reef-forests behind Katjui, on the western coast of Katehall. 

MONIMIACEM . 

352. Kieara coriacea, Hf, & Th. — Great Nicobar (Novara 69 ; 
Jelinek 270). 

LATJBINBM. 

353. Ciotamomum OBTxrsiEOLixjMj N. E. — Not unfrequent in the 
tropical forests of Kamorta; Nankowry (Novara 71 ; Jelinek 144 — mon- 
iam> ine.). 

854. Cryptocarya eerrea, BL — Bather rare in the tropical forests 
of Kamorta. 

N. B. Biedrichsen gives Bolyadenia also as Nieobarese. 

355. Tetraythera latjrieolia, Jaeq. — Pulu Milu (Novara 70; 
Jelinek 210 — bogiafc, inc.) ; Great Nicobar (g. c.). 

356. Tetranyhera amara NE., var. y. Anramakica (v. sp. pro- 
pria P) ? folia multo rnajora et tenuiora ; umbellse numerosse, pedunculis gra- 
cilibus usque ad 4 lin. longis sufMtse. — Karnicobar (Novara 72 ; Jelinek 
35 — taTcawoka, inc.). 

357. LiTSiBA poliosa, NE. — Common in the tropical forests of 
Kamorta ; Nankowry (Novara 76 ; Jelinek 137 — ulenja, inc.). 

358. Cassytha eilieormis, L. — Common in the beach-forests of 
Kamorta and Katehall; Karnicobar (Novara 79; Jelinek 60 — humbraga, 
inc.). 

359. Heretaistbia peltata, Meissn. — Common in the beach-forests 
of Kamorta and Katehall ; Karnicobar (Novara 80 ; Jelinek 40 — minlmd ). 

13 
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L O BANTU A QJEJE. 

360. Loranthtjs sp. — Nieobars (teste D.) . 

SANT ALA GEM. 

361. Heistslowia erythrocarpa, Kurz in Trim. Journ. Bot. 1875, 

329. — Rare in the tropical forests of Kamorta. 

ELM A GNA QUAE. 

362. Eljeagntjs arborea, Roxb. — In shrubbery along the tropical 
forests of Kamorta ; Nankowry (Novara 81 ; Jelinek 161 — iehmhcmg , 
ine.) . 

TNYMELMA GEM. 

363. Gonystyltts Miqtjeliaxtjs, T. et B. — Rare in the tropical 
forests of Kamorta. 

ABISTOL 0 GNIA OEM. 

364. Bragantia tomentosa, R. Br. — Katchall and Trice and Track 
(g. c.) ; Great Nicobar (Novara 82 ; Jelinek 223 — taman , inc.). 

N. B. Diedriehsen mentions Aristolochia also. 

MYBISTIOACEM. 

365. Myristica corticosa, Hf. and Th. — Not unfrequent in the 
tropical forests of Kamorta. 

E TIT NO LIBIA OEM. 

366. Actephila J av attic a, Miq. — Katchall (g. c.). 

367. Ictephila pttbertoa, Kurz in Journ. As. Soc. Beng. 1873, 
236. — Common in the tropical and the coral-reef-forests of Katchall ; Til- 
langehong (Novara 199 and 192 ; Jelinek 100). 

368. Glochediok- calocarpum, Kurz in Trim. Journ. Bot. 1875, 

330. — Common in the beach and coral-reef -forests of Kamorta and Kat- 
chall ; Karnicohar (Novara 204 ; Jelinek 50 — Jsvtvfidn , inc.) ; Great Nico- 
bar (g. c.). 

369. Phyli/Anthfs Nirtjri, L. — A weed around the huts of the 
natives in the beach-forests of Katchall. 

370. Breyeta obloisf gieolia, Muell. Arg. (var. foliis majoribus). 
A small tree in tbe coral-reef -forests of Katchall. 

371. Bretnxa racemosa, Muell. Arg. — Not unfrequent in the beach- 
and coral-reef -forests of Katchall ; Great Nicobar (Novara 196 ; Jelinek 
228 — henongimoe , ine.). 

872. Brectia rhamkoides, Muell Arg.— -Nankowry (Novara 205 ; 
Jelinek 161 — matmeijong, inc.). 
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N. B. Diedrichsen enumerates Cicca in Ms list of Nieobarese genera. 

873. Secebeyega obovata, MnelL Arg. — Not unfrequent in the 
beach and coral-reef-forests of Kamorta and Katehall, rarely entering the 
tropical forests ; Karnicohar (Novara 198 ; Jelinek 43 — hengoi, inc.). 

374. Antidesma Mejsase, MnelL Arg. — Karnicohar (Novara 06 ; 
Jelinek 54 — senepkomo, inc.). 

875. Aepibesma pencticulattim, Miq. — Not unfrequent in the 
tropical forests of Kamorta. 

376. Axtidesma pebsimilis, Kurz in Trim. Journ. Bot. 1875, 
880, — Not unfrequent in the tropical forests of Kamorta. 

877. Antibesma GHiESEMBiLLA, Gsertn. — Common on the grass- 
heaths of Kamorta. 

878. Apoeosa glabeieolia, Kurz in Trim. Journ. Bot. 1875, 380, 
Common on the grass-heaths of Kamorta. 

879. Apoeosa micbqstachxa, Muell. Arg. — Rather frequent in the 
tropical forests of Kamorta ; Great Nicobar (Novara 212 ; Jelinek 262— 
lamaeha , inc.). 

880. Baccaeeea Jayanica, Muell. Arg. (B. acuminata , Muell. 
Arg.). — A tree 60 feet high by 8 — 10 feet in girth, on Nankowry (Novara 
218 ; Jelinek 167 — lanob, inc.). 

N. B. Adenocrepis Javanica , BL, and Microsegala acuminata , Miq., 
are in my opinion the same plant, hut Miquel named some specimens from, 
the Lampongs (Herb. Bog. No. 4581) also by the latter name. These 
differ greatly by the very short racemes and by the leaves drying yellow 
like those of a Sgmplocos . 

381. CxciiOSTEMON LEIOCABPEM, Kurz in Trim. Journ. Bot. 1875, 
880. — Here and there in the tropical forests of Kamorta. 

882. Beiebelia glaeca, BL — Not unfrequent in the beach-forests 
of Kamorta and Katehall; (Novara 195, Jelinek), 

888. Beiebelia tomektosa, BL — Rather frequent along the out- 
skirts of the tropical forests of Kamorta ; Katehall (g. e.) . 

384. Cbotok aegxeatem, BL — Not unfrequent in the tropical 
forests of Kamorta. 

385. Mallotes acuminates, Muell. Arg. — Common in the coral- 
reef -forests of Katehall ; Great Nicobar (Novara 200 ; Jelinek 221 & 217 — 
nngakah , inc.). 

886. Mallotes Heleeei, Muell. Arg. — Trice, Track, or Meroe (g. c.), 

887. Mallotes meeicates, Muell. Arg. — Frequent in the coral-reef - 
forests of Katehall; Kamorta (g. c.). 

388. Mac ab atoa taeaeies, Muell. Arg. (M. mol! iuscula, Kurz in 
Journ. As. Soe. Bong. 1873. 245). — Frequent in the beach-forests of 
Kamorta and Katehall; Nankowry (Novara 197; Jelinek 150 — kendub 7 
inc.) ; kangyua, inc. Kateli, 
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889, Macabanga gigantea, Muell, Arg. — Common in the tropical 
forests of Kamorta. 

890. Alchoenea Javensis, Muell. Arg. — Common in the coral-reef- 
forests of Katchall ; Karnicobar (Novara 202 ; Jelinek 52 — kamfata , inc.), 

391. Alchoenea tibleeolia, Muell. Arg. — Karnicobar (g. c.). 

N. B. Diedriehsen gives Acalypha as a Nicobarese plant. 

392. Cheilosa Montana, BL var. — Nankowry (Novara 164 ; Jelinek 
175 — majab ). 

398. Bicmrs communis, L. — Frequent and like wild in tbe beach- 
forests of Kamorta and Katchall, entering also the coral-reef -forests ; Great 
Nicobar (Jelinek — ma, inc.) ; ondh, inc. Kateh. 

# 894. Manihot utilissima, Pohl. — Nicobars (teste D.). 

395. Gelonium lanceolatum, Willd. — In the coral-reef-forests of 
Katchall; Karnicobar (Novara 207 ; Jelinek 12 — Mussoldova, inc.). 

396. Gelonium bieaeium, Boxb. — Karnicobar (Novara 206 & 208 ; 
Jelinek 12 — Mussoldova , inc.). 

397. Claoxylon longifolium, Muell. Arg. — A small tree not unfre- 
quent in the tropical and beach-forests of Kamorta and Katchall ; land an, 
inc. Katch. 

398. Ceaoxylon moele, Endl. — Frequent in the beach-forests of 
Kamorta and Katchall, entering the tropical forests ; Nankowry (Novara 
203 ; Jelinek 149 — enghoye , inc.). 

399. Excoecabia Agalbocha, L. — Frequent in the tidal and beach- 
forests of Kamorta. 

400. Exckecaeia oppositifolia, Jacq. — Great Nicobar (Novara 194 j 
Jelinek 24&—fugh, inc,). 

401. Excoecabia bectinebvis (. AciepMla rectinervis , Kurz in Trim. 
Joum. Bot. 1875. 329). 

Descriptions (1. c.) adde : folia integerrima, obtusissima v. retusa, 
rarius apiculata ; Sores masculi sessiles, diandri, solitarii in axillis 
bractearum obcordatarum et in spicam sessilem glabram petiolo brevi- 
orem aggregati ; spiese omnino maseuise v, basi 2 — 3 floribus feminibus 
brevissime pedicellatis auctss ; ovarium trigono-ovatum, glabrum, stylis 8 
crassis reflexis eoronatum ; capsulse mature pedunculo glabro c. semipolli- 
cari suffultse, globoso-trigonse, cerasi magni magnitudine, crustacese, Iseves ; 
semina subglobosa, pisi minoris magnitudine, pallida, ferrugineo-tigrina et 
maeulata. — Specie! precedent! affinis. 

Common on coral-rocks in the tropical forests of Katchall ; Tilangchong 
(Novara 192 & 199 ; Jelinek 100). 

402. Euphoebia pabvifloba, L., var. lineaeieobia.— H ere and 
there on the grass-heaths of Kamorta. 

403. Euphoebia Atop a, Forst.- — Common on the beaches and in the 
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beach-forests of the western coast of Katehall ; Great Nicobar (g. e.) ; 
Karnicobar (Novara 191 ; Jelinek 86 — mupee) . 

404. Euphorbia pibulieera, L. — A weed around habitations in the 
beach-forests and uncultivated parts of Kamorta and Katehall. 

405. Euphorbia epiphybboides, Kurz in Journ. As. Soc. Beng, 
1873, 247. — Karnicobar and Great Nicobar (g. c.). 

urticace iaa 

406. Elatostema Noyarje, nov. sp* 

Fruticulosa, ramosa, glabra ; folia alterna, oblique laneeolata v. ovato- 
laneeolata, basi insequilaterali acuta, triplinervia, subsessilia, subulate- 
acuminata, repando-serrata, membranacea, nigrescentia, 3 — 6 poll longa, 
glabra, striis linearibus sparsis adpressis obdueta, nervis lateralibus non 
procul a margine ipso confluentibus ; stipulse subulatse, 2 — 3 lin. longie, 
deciduse ; flores subglabri, iis 28. lineolati similes, in axillis foliorum 
glomerati. — Nankowry (Novara 63 ; Jelinek 169). 

Near 28. lineolatum, but differs at once by the nigrescent leaves, differ- 
ent nervation, and smaller flowers and flower- clusters. 

407. Ebatostema integrieobium, Wedd. — Katehall (g. c\). 

408. Pebbiohia procridieobia, Kurz in Trim. Journ. Bot. 1875, 

330. — Eather frequent in the coral-reef -forests of KatchalL — Very near to 
P. frutescens , which is a hill-species and has serrate leaves. 

409. Vibbebruehea sybyatica, BL — Not unfrequent in the tropi- 
cal forests of Kamorta. 

410. Pipturus yebutihus, Wedd. — Trice and Track (Novara 65 ; 
Jelinek 183 — njiha , inc.) ; Nankowry (Novara 64; Jelinek 154 — kenjpei- 
hrine , inc.). 

N. B. Diedricksen enumerates Roelmeria also. 

411. Gohostegia hirta, Miq. — Eather frequent along swampy rivu- 
lets on the grass-heaths of Kamorta. 

412. Pouzolzia ImiCA, Gaud. — Not unfrequent along swampy 
rivulets on the grass -heaths of Kamorta. 

N. B. JBarietaria of Diedrichsen’s list will probably be the above, 

413. Cofocephalus sp. — Nieobars {teste D.). 

# 414. Artocarpus ifcisa, L. — Cultivated on Karnicobar. 

415. Artocarpus ifteoripolia, L. — Cultivated ; and I met with a 
batch of really wild trees in the tropical forest north of the settlement on 
Kamorta. 

416. Artocarpus pomieobmis, T. et B. in Nat. Tydsehr, Ned. Ind, 
XXIV. 306. — Eather frequent in the coral-reef- and tropical forests of 
Kamorta and Katehall. , 

417. Artocarpus pebufcularis, Kurz in Trim. Journ. Bot. 1875, 

331. — Eather frequent but dispersed in the tropical forests of Kamorta, 
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418. Artocabpus chapdasha, Eoxb.— Nankowry (Novara 60 ; Je- 
iinek 1 65—pajal, inc.). 

419. Ficus retusa, L. — Common in tiie coral-reef- and tropical for- 
ests of Kamorta and Katchall ; Trice and Track (g. c.) ; Karnicobar (No- 
vara 52 ; Jelinek 21 — keljue, inc.) ; Nankowry and Pnlu Milo. (Novara 
62 and 51 ; Jelinek 124 and 20 5—pong, inc.) ; bong , inc. Natch. 

420. Ficus Lsfdica, L. — Not unfrequent in the tropical and coral- 
reef -forests of Kamorta and Katchall. 

421. Ficus jneecporia, L. — Katchall (g. c.). 

422. Ficus Rumphii, Bl. — In the tropical forests (calcareous) of 
the eastern coast of Katchall ; Great Nicohar (Novara 59 ; Jelinek 268). 

423. Ficus aiBBOSA, Bl. — Frequent in the tropical forests of Ka- 
morta ; Karnicobar (Novara 61 ; Jelinek 53 — iajimiyi , inc.). 

424. Ficus chrysocarpa, Ewdt. — In the tropical forests of Ka- 
morta, rather rare. 

425. Ficus hispid a, L. f. — Common in the beach-forests, rare in 
the coral-reef-f orests, of Katchall and Kamorta ; Karnicobar (Novara 58 ; 
Jelinek 44 — hambam , inc.). 

426. Ficus peduyculata, Rwdt. — A large tree on Nankowry (No- 
vara 53 ; Jelinek 167 — lamb , inc.). 

427. Ficus MACEoroDA, Kurz in Pegu Rep. A. 123 and B. 86. — 
Karnicobar (Novara 54 ; Jelinek 6S — tes Samoa, inc.) ; Nankowry (Novara 
56 ; Jelinek 142 — komipue, inc.) ; Great Nicobar, very common (Novara 
55 ; Jelinek 227 — ingue, inc.). 

428. Steeblus asper, Lour., var. foliis magis xninusve seabris.— 
Katchall (g. c.), Karnicobar (Novara 201 ; Jelinek 34 — along, inc.). 

429. Teema orient alis, BL, var. velutina (Sg>on ia velutina, V laneh.). 
Not unfrequent in the forests of Kamorta. 

430. Gironniera subjequalis, Planch. — Rather rare in the tropical 
forests of Kamorta. 

VIVJEEAOJEJS. 

431. Chayica maceostachya, Miq. var. P — On shady coral-rocks, 
frequent in the tropical forests of Katchall ; (Novara 49 ; Jelinek). 

432. Chayica Betue, Miq. — Cultivated and as wild in the beach- 
forests of all the islands ; (Novara 48 ; Jelinek). 

CAS TJABINJEJE. 

433. Casuarina equisetieolia, Forst. — Frequent along the coast 
and on the beaches of Kamorta and the western side of Katchall ; enters the 
grass-heaths of Kamorta and Karnicobar (Novara 50 ; Jelinek 6 — mallard , 
inc,), 
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QNNTAOVjE. 

484. Gnetum OTEMOE-, L., var. macrophylla, folia 5—7 poll Ion. 
ga, 8i — 4-| poll, lata, earnoso-membranaeea, laxius reticulata ; spie® andro- 
gyny simpliees, robustiores.— A tree (85—40 -f 10—15 -f 2|— 3|) rather 
frequent in the tropical forests of Kamorta ; Trice and Track (Novara 
46 — 47 ; J elinek 190 — hitoi, inc.). — Yery distinct in appearance from the 
true gnemon , but hardly specifically different. 

435. Gkettjm macropobum, Kurz in Trim. Journ. Bot. 1875, 881, 
Yery common in the tropical forests of Kamorta. 

OYOADUJ&. 

486. Cycas Kumphii, Miq.— Common in the beach-forests of Ka- 
morta and Katchall ; on Kamorta the tree is found on the very ridges in 
open places of the tropical forests ; Karnicobar (Jelinek — turtle or teioile , 
inc.). 

JPALM2E. 

487. Nipa pruticans, Wurmb. — Nicobars (teste I).). 

438. Cocos hucifera, L. — Common in the beach-forests of all the 
islands, locally ascending calcareous ridges up to 200 feet elevation ; ujow, 
inc. Katch. 

439. Areca Catechu, L. — Wild in the tropical forests of Kamorta, 
and apparently also in the coral-reef-forests of Katchall ; otherwise every- 
where cultivated and like wild ; (Novara 43 ; Jelinek). 

440. Areca augusta, Kurz in Trim. Journ. Bot. 1S75, 170. — Com- 
mon in the tropical forests of Kamorta, Trinkut, and Nankowry, 

441. Orahia Nicobarica, Kurz in Trim. Journ. Bot. 1875. 331. t# 
171. — Common in the tropical forests of Kamorta. 

442. Zalacca sp. sterile only. — An erect rattan, apparently of this 
genus, is frequent in the tropical forests of Katchall. 

443. Korthalsia scaphigkera, Mart. — Great Nicobar (Novara 40 ; 
Jelinek 244 — schamoa , inc.), 

444. Calamus Asdamahicus, Kurz in Journ. As. Soc. Beng, 1874, 
211, t. 27— 28. 

Drupse mature globoso-ovoidese, cerasi minoris magnitudine, acu- 
mine brunneo-squamato terminate ; squamae trapezoide®, crustaeeae, 
stramine®, nitidse, anguste brunneo-marginatse, convexiuseul®, medio 
vix impress®, in appendicem pallidam membranaceam ciliatam squamae 
longitudine v. breviorem prolongat® ; semen o voideo-semiteres, dorso parce 
at grosse lacunosum ; albumen honiogeneum. 

The drupes described and figured by me (1. c.) turn out not to 
have been quite ripe, and hence it is that the seed is represented with the 
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markings of the scales. Fully ripe drupes present a very different appear- 
ance from the figures given, the scales being much exserted and developed 

and of a straw-colour, and the appendages turning quite pale-coloured. 

Common in the tropical forests of Kamorta ; Karoicobar (Novara 41 42 ■ 

Jelinek — madtje , ine.). 7 

445. Calamus sp. Hare in the tropical forests of Kamorta. 

It IS a small species with green prieldy sheaths and broad pinnse. 
I possess only the female flowers and am therefore unwilling to describe 
it as a new species. There are several other species of Calamus on these 
islands, but they were out of flower or fruit. 

PAHPA1 VP2E. 

446. Pakdakus Lebam, Jones.— Common in the tropical and coral- 
reef -forests of all the islands, delighting chiefly in and along jungle-marsh- 
es j ladong, me. Hatch. 

N. B. Habit and affinity of P. dubius, Spreng., but shorter stemmed 
and more branched ; the stigmas are auricular-orbicular, as large as in P. 
(mbiuSj sessile, and somewhat waved on the margins. 

447. Pandas™ odobatissimus, L. f.-Frequent on the beaches 
and. in the beach-forests of Kamorta and Katchall ; on Kamorta it forms 
a principal feature on the grass-heaths. 

N. B. Junghuhn (Java. I. 2nd germ. ed. 109 sqq.) has already re- 
marked upcmand illustrated the great variability in habit of the screw- 

2, gro T s alon S the beaches forms arboreous ascending 

shrubs, much branched and sending down quite a labyrinth of straight 

aerial roots; but the one wHch grows on the heaths is entirely different 

bemg a .small tree from 20 to 25 feet in height with a stout grey sSple 
stem, which sends down short and thick aerial roots from the lowermost 

a!nse ™ 6 I er °r iS SmaU ’ shortly branched, and very 

dense. There are, besides, two varieties of these trees on the heaths the 

one havmg the stigmas normal as in the littoral form and the drupes eomate 
lgh up so as to effect a tesselated appearance, while the other variety has the 

only after the syncarps have attained some size that they catch the eye 
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The male organs appear to me to be of much higher value in grouping the 
species of J?andanm r but the time has not yet arrived when these organs 
shall be available of all or even of most of the species. Bmidanm heMcojms 
was correctly placed by me in the section Bychia , as I find on re-examina- 
tion of my material, and I have also since obtained the male spadices of it, 
which shew racemose anthers. 

448. Fbeyciyetia iysigyis, BL — In the tropical forests of Katehall 
and Kamorta (also Andamans). 

449. Fbeyciyetia scayleys, Gaud. ?— Common in the tropical and 
coral-reef -forests of Katehall and Kamorta ; Pulu Milu (Novara 89 ; Jeli- 
nek 197 — fi, inc.) . It is very doubtful whether this is really the same as 
Gaudichaucl’s plant, and it is possible that it may be only the young state 
of the preceding species, although I met with no intermediate states. 

aboibbm. 

450. Homaloyema aeomaticem, Schott. — Common in the tropical 
forests of Kamorta ; Pulu Milu (Novara 84 ; Jelinek 201 — lanmiy , inc.). 

451. CnAMiEGLADOY ovatem, Schott P — Great Nicobar (Novara 88 ; 
Jelinek 280). — Schott’s description agrees with the Nicobar plant except 
in some minor points. I have seen no authentic specimens of the Singa- 
pore plant. 

452. Aglaoyema simplex, BL — Not unfrequent in the coral-reef- 
and tropical forests of Katehall and Kamorta ; Pulu Milu (Novara 82 ; 
Jelinek 196 — lalcoa, inc.) . 

N. B. Aglaonemci palmtris , T. et B. in Tydsch. Nat. Ver. Ned. Ind. 

XXIV. 805, = Aglaodormi Griffithii , Schott. 

458. Colocasia vieosa, Kth. — Very plentiful, in company with 
JSfephroclmm propinquim , along a swampy rivulet on the grass-heaths of 
Kamorta. 

#454, Colocasia aytiqeoeem, Schott. — Frequently cultivated by 
the Nicobarese. 

455. Pothos scaydeys, L. — Common in all forests of all the islands ; 
Great Nicobar (Novara 87 & 88 ; Jelinek 283 — tamab , inc.). 

456. Sciyd apses ptebopoles, T. et B. in Nat. Tydsch. Ned. Ind. 

XXV. 407. — Great Nicobar (Novara 85 ; Jelinek 276). 

im fJVAOUJE. 

457. Lemya paecicostata, Hegelm. — Western side. of Katehall, in 
a jungle-marsh behind Katjui. 

NAJ ABA OEM. 

458. Cymolocea sp. P — Common around Katehall and forming 
submarine meadows on the coral-reefs at a depth of 2—4 fathoms, 

20 
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N. B. Diedrichsen has Zostem in Ills list o£ Nicobar plants, 

459. Halophila ovalis, H £. — Bather frequent, along with other 
pelagic phanerogams, on the submarine coral-reefs around Katchall. 

460. Exhaltts acoroides, Stend. — Forming submarine meadows and 
attaining a length o£ 4 feet in the shallows around all the islands. Prefers 
especially debouchures of freshwater-rivers. On the coral-reefs of Katchall 
there occurs in masses what appears to be a small form of this species 
which has the leaves never above 6 inches long. 

461. Najas sp. — In water-holes of the jungle-marshes behind Kat- 
jui, on the western coast of Katchall. (The specimens had been too much 
ransacked by pigs from the village to enable me to procure more than the 
tips of the plants). 

462. Blyxa Koxburghii, Kich. — Here and there in the rivulets on 
the grass-heaths of Kamorta. 

saiTAMiJsrujs. 

463. Alpieta phcexicea, Kamphoevener MS. — Nicobars (teste D.). 

464. Amomum (dymczewiczkia) Fexzlii, nov. sp., Plate XII. 

Herba perennis, sobolifera, elata, 5 — 7 ped. alta, glaberrima ; folia 2 — 3- 

pedalia, lineari-oblonga, subabrupte acuminata, basi inse quail in petiolum 3 — 4 
lin. longnm attenuata, glaberrima, subcoriacea ; vaginae ore valde products ; 
flores pro genere minusculi, inter squamas et squamulas glabras villoso- 
marginatas sessiles et capitulum magnum lato-involucratum hemisphericum 
formantes ; pedunculus usque semipedalis laxe et ample bracteatus ; bract eas 
oblong oe ad ovato-oblongae, 1-| — 2 poll, longse, glabrse, rosellae v. albkke, 
vulgo villoso-ciliatai ; bractese involuerantes lato-ovales, obtusissimse, 1 — 1-J 
poll, longse, pallide roseae, glabrse, marginibus lanato-vihosse ; calyx tubulo- 
sus, apice 8-fidus v. 2-fidus cum lobo altero latiori et bilobulato, extus 
parce adpresse serieeo-pilosus ; corolla li poll, longa, tubo semipollicari 
intus usque ad medium villoso extus parce piloso ; perigonii lobi pallide 
rosei, concavo-lineares, pollicem circiter longi, marginibus pareissime pilosi, 
rectiusculi, apice eucullato saejuus penicillati ; labellum equilongum, extus 
basin versus parce sericeum, trapezoideo-ovatum, concavum et genitalia 
omniiio includens, basi attenuatum, subtiliter radiato-nervosum, coccineum, 
marginibus niveum ; anthera inappendiculata, apice emarginata, basi 
marginibus barbata ; filamentum planum, intus villosum ; stylus sursum 
parce pilosus et leviter incrassatus ; stigma oblique capitatum ; stami- 
nodia 2, oblique oblonga, carnosa, apice ciliolata et passim biloba ; 
baccse obovoideae, pollicem circiter Ion gas, perigonii tubo coronatse, hirsutulse ; 
semina obovoidea, atra, albo-arillata. — Frequent in the tropical forests of 
Kamorta, 
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MARANTAQEAE. 

465. Mabaota bichotoma, Wall (M. grandis, Miq. Suppl. FI. Sum* 
616). — Frequent in the shade of the tropical forests of Kamorta ; Katchall 
(g. c.) ; Nankowry (Novara 80 ; Jelinek 152 — ofu } ine.). 

466. Caota sp. — Nieobars (teste D.), 

mrSAQJSAB. 

# 467. Musa sapiesttttm, L. — Cultivated at the Penal Settlement of 
Kamorta. Whether the variety of the plantain cultivated by the Nice- 
barese belong to this species or to M. simiarum I am unable to say. 

468. Musa Simiabum, Rumph. P — The plants growing in the forests 
of Kamorta were out of flowers and hence are doubtfully referred to this 
species. 

ORC1IIDJEJJE. 

469. Obebonia sp. — On trees of the tropical forests of Kamorta, not 
rare (specimens lost). 

470. Deydeobxum axceps, Sw. — C ommon on trees in the mangro ve - 
and beach-forests of Kamorta and Katchall. 

471. Denbeobium ceumektatum, Sw. — F requent on trees in the 
beach- and mangrove-forests. 

472. Denbeobtum sp. — On trees on the grass-heaths of Kamorta.-— 
Flowers exactly like those of D. ermnemtim , but the leaves short, rigidly 
coriaceous, horizontal or half-erect, and distichous. Probably only an erect 
variety produced by abundance of light. 

478. Piiolidota imbeicata, Sm. — Rare on trees in the tropical 
forests of Kamorta. 

474. Pachystoma senile, Reiehb. f. — Very common on the grass- 
heaths of Kamorta and sometimes producing quite a rose-coloured tint over 
large tracts of them. The flowers are here all rose-coloured, while in Bengal 
they are as constantly white. 

475. Eulophia Aistbamaheixsis, Rchb. f. in Flora 1872. 276. — Rare 
on dry places near the mangrove-swamps and also in the drier parts of the 
swamps themselves, along the western coast of Katchall. 

476. Eulophia obamihea, Ldl. — In patches dispersed over the grass- 
heaths of Kamorta. 

477. Eulophia becipieivs, nov. sp., PL XIII, Figs. 8 — 12. Her- 
bse erectae, tuberosse, glaberrimse, 2 — 8 ped. altae ; folia ignota, hyster- 
anthia ; scapus erectus, simplex, albidus, squamis parvis lanceolatis inter no- 
diis multoties breviorihus vestitus, glaberrimus ; Acres majuseuli, albi, 
glaberrimi, pedicellis gracilibus 8 — 4 lin. longis glabris sufEulti et seeundi, 
bracteis minutis 2 lin. cireiter longis sustenti ; perigonii phylla exteriora et 
interiora 2 superiora linearia, vix falcata, 5-nervia, | poll, longa, acuta, gla- 
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bra ; labellum concavo-obovatum, basi in calcar lineam fere longum gracili- 
ter saceatum desinens, supra medio 3-lobatum, lobo medio multo ma- 
jjore obtuao et ssepius mueronulato, marginibus crispulum, nervis basi 5, 
sursum circiter 10 — 12, longitudinalibus percursum quarum 4 — 5 in lobtun 
majorem excurrunt et in fibrillas carnosas numerosas excrescunt ; columna 
gracilis, recta, latiuscula, sepalormn dimidium vix attinens. — Here and there 
socially on the grass-heaths of Kamorta. 

The plant, and indeed the structure of the flowers themselves, so closely 
resembles Jd achy stoma senile that I considered it for a while to be 
a perfectly glabrous form of it (P. senile having the flowers and pedicels 
all minutely puberulous), but it has short bracts, and the pollinia assign it 
to JLulofJiia. 

478. Cyrtopera etfsca, Wight? — A few plants only among long 
grass along a swampy rivulet west of Enaca, Kamorta. 

479. Phaljexop sis corot-ceryi, El. et Beiehb. f. — Here and there 
on trees in the tropical forests of Kamorta. 

480. Triciioglottis quadricobnuta, nov. sp., PL XIII, Pigs. 1 — 7. 

Multicaulis, epiphytica, glabra, caulibus pendulis vaginis suleato-striatis 

obductis; folia alterna, distieha, lineari-lanceolata, basi torta attenaata, 
subsessilia, acuminata, coriacea, in sicco 18 — 14-nervia, 2 — 3| poll, longa ; 
flores majuseuli, oppositifolii, flavi ?, 2-ni v. raro 3 — 4-ni fasciculati, pedi- 
cellis arcuatis \ poll fere longis sustenti ; perigonii phylla exteriora obovato- 
-oblonga, obtusa, circ. \ poll, longa, lateralia subfalcata ; phylla interiora 
2 superiora conf ormia sed angustiora ; labellum valde arcuatim inflexum, 
supra basi ingequaliter 4-cornutum, comubus 2 posticis loborum locum 
tenentibus lineam fere longis acutiusculis, 2 basilaribus duplo brevioribus, 
intra cornua callo concavo hirsutissimo auctum et in lobum reflexo-arcuatum 
erassum linearem subtus apicem versus unicallosum apice breviter bifido 
lsevem excurrens ; calcar rectiusculum, obtusiusculum, lobo medio paullo 
longius ; columna brevissima ,• pollinia 2, globosa, apice in semipollen 
parvum ellipsoideum in cavitate pollinis insidens separabilia. 

Frequent in the tropical forests of Kamorta ; (Novara 28 ; Jelinek). 

481. Ltjisia sp, — Frequent on trees in the beach-forests of Kamor- 
ta and Katchall. Leaves only. 

482. Yaivda teres, Ldl, ? — Karnicobar (g. c.). Leaves only. 

483. Saccolabitjm obliqetjm, Ldl— Common in the coral-reef and 
tropical forests of Katchall and Kamorta ; (Novara 29 ; Jelinek). Flow- 
ers small, yellow, the lip whitish. 

484. Thbixseebmijm amplexicatjle, Behb. £ in Flora 1868. 53. 
(Aerides amflexicanle , Ldl). — Only a single plant met with amongst long 
grass and shrubbery along a swampy rivulet west of Enaca, Kamorta. (In 
Java it grows amongst shrubbery on dry grounds). 
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485. Corymbis bisticha, Ldl. — Bare in the tropical forests on the 
platonic hills of Ho Ho, Kamorta. Trice and Track (g. c.). 

N. B. Living specimens of from 15 to 18 other species of orchids 
were collected by me, but most of these were lost or otherwise made away 
with. 

BBOMELIAGEJc. I 

486. Anastas satitcs, Sckult. — Cultivated on the islands and pro- 
ducing superior fruits. 

AMABTLLIBEAEJ. 

487. Crinum Asiaticttm, L. — Common in the beach-forests of Ka- 
morta and Katchall ; Karnicobar (Novara 27 ; Jelinek 87 —fm, inc.). 

488. Hypoxis oechxoibes, Kurz in Miq. Ann. Mus. Lugd. Bat. 
IY. 177 . — (Gurcwligo ensi folia, B. Br. Prod. 290; Btk. PL Austr. YI. 
448). — Only a single specimen seen on the grass-heaths of Kamorta. 

489. Molineria capitblata, Herb. Amaryll. 84 {Leucojum capi- 
tulatum , Lour. PL Coch. 246 ; Molineria recimata, Herb. Amar. 84 ; Kurz 
in Miq. An. Mus. Lugd, Bat, IY. 175). — Nankowry (Novara 31 ; Jelinek 
171 — tetohom , inc.). 

BIOS GO RE A GEM. 

490. Bioscorea glabra, Boxb. — Frequent in the tropical forests 
of Kamorta ; Great Nicobar (Novara 26 ; Jelinek 231 — men, inc,), 

IIIIAGEM. 

491. Bracaina angusxieolia, Boxb. — Great Nicobar and Trice and 
Track (g. e.). 

492. Draoena linearipolia, Miq. [B. Finlay soni , Baker in Journ. 
Linn. Soc. XI Y. 525). — Yery common in all the forests, but more so in 
the beach- and coral-reef -forests, of Kamorta and Katchall ; (Novara 25 ; 
Jelinek) ; na-el, inc. Kateh. 

493. Bracaina Grieeithii, Beg. — A tree 20 ft. high, rather rare in 
the tropical forests of Kamorta. 

494. BraC-ZENA spicata, Boxb. — Kondil and Karnicobar (g. c.). 

495. Smilax polyacantba, Wall.*— Common in the tropical forests 
of Kamorta. 

496. Flagellaria Inbica, L. — Common in the beach- and tidal 

forests of all the islands ; Great Nicobar (Novara 24 ,* Jelinek 24&—palai } 
inc.). ;v Y a Y 

MELANTSAGE M. 

497. Sxemona sp. (Boxbxjrghia). — N icobars ( teste B.). 
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N. B. Dr. Diedriehsen enumerates Tradescantia, 

BESTIAOEJE. 

* S2SSSEEX ™~ Sot - ta *- -«* 

OYPEBAGEM 

503. Ivtlmk-cta motocepbcaia, Bottb— Frequent everywhere 

Mir CN 0 :ir a W 18 ^ 5 *«* 

mortf 04 ElflIIEEA AubL-Locallr on the beaches of Ka- 

Eovb^B ,f PE r S /° KSTACHTlrS ’ Eoxb ’ the variety C. strictm 
‘ W B o ±feqiient 011 the grass-heaths of Kamorta" 

and there alon ° the swam Py 
on Ullfrequcnt aIong 

heaths^ Kan™ ^ L ‘~ L ° Ca% ^ SWam ^ on the grass- 

coraln'elfor^lfla'mor and^atehall, UnB ' e ^ Uen ^ * *" ^ « - 

on thflas.leXsrf P SoX m ~ Here ^ ^ ^ SWam ^ rivulets 

^land^ehl ttT° E "’ ™ "* 23 * 

*? — ■ ^ 


1876.] S. Kurz — A Sketch of the Vegetation of the Mieobar Islands. 159 

511. Scxbpus sttbtjlatu s, Ylil. (S. peetimttis, N, E.). — Nicohars 
(teste Vahl). 

515. Isolepis sp. — -Locally but socially on barren ground of the 
grass-beatbs of Kamorta, 

■ 516. Fimbeistylis miliacea, Vbl. — Frequent along swampy rivulets 
on the grass-beatbs of Kamorta. 

517. Fimbeistylis complayata, Lk.—Not unfrequent along swam- 
py rivulets on tbe grass-beatbs of Kamorta. 

518. Fimbeistylis diphyi/la, Vbl.— Frequent in tbe grass-heaths 
of Kamorta especially along rivulets. 

519. Fimbeistylis oyalis, NE. and a densely villous variety of it. 
Tbe glabrous form common on tbe grass-beatbs of Kamorta, tbe villous 
form only along one of tbe numerous rivulets, growing almost in the water. 

520. Fimbeistylis nutans, Vbl. — Not rare along a rivulet on tbe 
grass-beatbs of Enaca, Kamorta. 

521. Fimbeistylis globttlosa, Wall. — Locally along swampy rivu- 
lets on tbe grass-beatbs of Kamorta. 

522. Fuxeeya umbellata, Eottb. — Locally along marshy rivulets on 
tbe grass-beatbs of Kamorta. 

528. Afospobum cephalotes (Cyperus cephalotes, Vahl.). — Nieobars 
(teste Vabl). 

524. Hypolythebm latieoliitm, Bieh. — Not unfrequent in tbe 
tropical forests of Kamorta. 

525. Hypolytheum teikebyitjm, Ktb. — Great Nicobar (Novara 
16 ; Jelinek 226 — timing hai inc.). 

526. Ehy^chospoea gbacillima, Tbw. Ceyl. PL 485. — Common 
along a swampy rivulet on tbe grass-beatbs west of Enaca, Kamorta. 

527. Khy^chospoea aubea, Vbl. — Not unfrequent along swampy 
rivulets on tbe grass-beatbs of Kamorta. 

52S. Ehynoiiospoea Walliohiai^a, Ktb. — Common on tbe dry 
grass-beatbs of Kamorta. 

NB. Diedriehsen gives tbe genus Diplacnm as a Nicobar plant, but 
to judge from some of bis remarks thereon, this cannot be correct. 

529. Scleeia latebieloba, Boeck., var. glabba. — In a swampy dell 
on tbe grass-beatbs west of Enaca, Kamorta. 

580. Scleeia lithospeema, Willd. — Here and there in open places 
of tbe tropical forests of Kamorta ; Katcball (g. c.), 

581. Scleeia Sumatbensis, Eetz. — Common on tbe grass-beatbs, but 
also in open places, along paths, etc., in tbe tropical forests of Kamorta. 

582. Scleeia sp. nov. allied to tbe preceding. Frequent in the 
grass-beatbs of Kamorta. 
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NB. Unfortunately, I have only brought away a single incomplete 
specimen of this interesting form, having mistaken it at the time for a 
variety only of the preceding. 

588. Scleria ljeyis, Betz. Not unfrequent along swampy rivulets 
on the grass-heaths of Kamorta. 

534. Carex loxgiaristata, Booth — Tillangchong (Novara 20 ; 
Jelinek 90). 

GRAMINE M 

535. Paspalum scrobiculattjm, L. — Frequent in cultivated and 
uncultivated places around the penal settlement of Kamorta, often also 
along rivulets in the grass-heaths. 

536. Paspalum elextjosum, Klein. — Here and there in moist grassy 
spots along rivulets on the grass-heaths of Kamorta. 

537. Paspalum coxjugatum, Betz. — Frequent in grass-lands around 
the settlement and around habitations in the beach-forests of Kamorta. 

538. Digit abia sp. (Panicum ftliforme, Boxb., vix L.), with a quite 
glabrous variety. — Common on the grass-heaths and in the beach-forests of 
Kamorta ; the pilose form around the huts of the natives on Katchall. 

539. Oplismexus composites, L. — Frequent in the tropical forests, 
but found also in the coral-reef- and beach-forests of Kamorta and Kat- 
chall; (Novara 3 ; Jelinek). 

540. Paxictjm glaucum, L. — Here and there on the grass-heaths of 
Kamorta. 

N. B. Dr. Diedriehsen enumerates Pennisetim as Nicobarese. 

541. Paxictjm coloxum, L. — Here and there along swampy rivulets 
on the grass-heaths of Kamorta. 

542. Paxictjm Javaxicum, Poir. — Karnicobar (Novara 1 ; Jelinek 
70 — Jcnjop, inc.). 

543. Paxictjm pilipes, NE. — Locally in the tropical forests of Ka- 
morta ; Pulu Milu (Novara 2 ; Jelinek 199 — objuab, inc.). 

544. Paxictjm humile, NE. — Locally frequent in the dry grass- 
heaths of Kamorta. 

545. THYSSAXOL2EXA acarieera, NE. — Not unfrequent in open or 
cleared spots in the tropical forests of Kamorta; Nankowry (Novara 5 ; 
Jelinek 135— petal, inc.) ; Karnicobar (Novara 4 ; Jelinek 28). 

546. Isacuxe myosotis, NE. — Bare along a rivulet on the grass- 
heaths west of Enaca, Kamorta. 

547. Isacuxe sp. (near Panicmi miliare , L. but certainly differ- 
ent). — In a swampy rivulet on the grass-heaths west of Enaca, Kamorta. 

548. Isacuxe miliacea, Both., var. ? humilis, more slender, usual- 
ly 6 — 8 in. high, the spikelets nearly half the size. — Frequent in swampy 
rivulets of the grass-heaths of Kamorta. 


1876.] S. Kurz- — • A Sketch of the Vegetation of the JSHcohar Islands . 161 

519. Thobabea saemextosa, Pers. (OmUhocephaloehloa aremcolct , 
Kurz in Trim. Jonrn. Bot. 1875, 332, t. 1*71, fig. 1—18, to/* Oliver).— 
Creeping on tlie sand of the beaches' of the western coast of Kateliall ; , 
tsigal , inc. Katch. 

550. Centothe.ga lap pace A, P. B. — Frequent ill the beach-, coral- 
reef, and tropical forests of Ivamorta and Kateliall ; Trice and Track 
(Novara 9 ; Jelinek 187 — iqytwb, ine.). 

551. Spobobolxjs sp. — Nieobars ( teste I).). 

552. Aettxdo Boxbpbghii, Kth. — Frequent along marshy rivulets 
of the grass-heaths of Kamorta ; Karnicobar, on a- swampy grass plain on the 
northern coast (Novara 6 and 7 ; Hochstetter and Jelinek 16 — tap, inc.). 

558. Elettseste Ixdica, Gsertn. — Frequent in the beach-forests, and 
around habitations, of Kamorta and Kateliall ; also here and there on the 
grass-heaths. 

554. Daotyloctexium .ZEgxptiacum, Willd. — Here and there on ■ 
the grass-heaths of Kamorta. 

555. Cvxodox Bactylox, Pers, — Frequent in the grass-heaths of 
Kamorta, and very common around the penal settlement, where it has been 
sown, 

556. Eeiachxe Ciitxexsis, Hance. — A conspicuous constituent of 
the grass-heaths of Ivamorta. 

557. Eeagbostis uxioloides, P. B, — 'Here and there on the grass- 
heaths of Kamorta. 

558. Eeagbostis Zeylaxica, NE, — Common on the grass-heaths of 
Kamorta. 

559. Eeagbostis plttmosa, Lk. — Around the huts of the natives in 
the beach-forests of the eastern coast of Kateliall ; Great Nicobar (Novara 8 ; 
Jelinek 287). 

560. Maxxstteis sp. — Nieohars (teste B.). 

561. Sobghtjm MUTicFM, NE. — Common on the grass-heaths of 
Kamorta, growing especially luxuriantly along the outskirts of the forests. 

562. CilEXSOPOGOX ACIOGLATITS, Trill. — Not unfrequent on the dry 
grass-heaths of Kamorta. 

568. Heteeopogox coxtobtus, L. — Common on the dry grass- 
heaths of Kamorta. 

564. Spodiopogox sp. (villous). — Frequent along swampy rivulets 
on the grass-heaths of Kamorta. 

565. Spodiopogox sp. (quite glabrous) . — Karnicobar (Novara 14 ; 
Jelinek 76 — vio, inc.). 

566. SCHIZACHXBK T M BBEViFOLiirM, NE. — Here and there along 
steep slopes on the grass-heaths of Kamorta. 

567. IscHiEMUM muticum, L. — Common on the beaches and in the 
beach-forests of all the islands ; north coast of Karnicobar (Novara 12 and 

21 /-A 
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13 ; Hochstetter and Jelinek 29 and 61 — kijop, Jceljii , or tscheljii , inc.) ; 
auh yu ap, inc. Kateh. 

568. Impeeata abuydiyacea, Cyr. — Locally common on the dry 
grass-heaths of Kamorta. 

*569. Sacchabum officiyaeum, L. — Only cultivated by the natives. 

570. Sacchabum spoytayeum, L. — Karnieobar, covering large tracts 
on the northern side (Novara 11 ; Hochstetter). 

571. Dimekxa sp. — Here and there on the dry grass-heaths of Ka- 
morta, but the specimens were too old and withered for identification. 

572. Bambusa yulgabis, Bseusch. — Malacca on Nankowry, probably 
cultivated. 

573. Diyochloa Aydamayica, Kurz. — Common in the tropical and 
coral-reef -forests of Kamorta and Katchall ; Great Nicobar (Novara 10 ; 
Jelinek 259 — Icomeha , inc.). 

LYC0V0DIACJE2E. 

571. Lycopodium phlegmasia, L. — On trees of the tropical forests 
of Kamorta. 

575. Lycopodium datum;, Prsl. — Rare in the tropical forests of 
Kamorta. 

576. Lycopodium cebyuum, L. (the variety L. curvatim , Sw.). 
Frequent on the grass-heaths of Kamorta. 

577. Selagiyella caudata, Spring. — Common in the tropical 
forests of Kamorta and Katchall. 

578. Selagiyella flabellata, Sprg. — Nieobars ( teste Sprengel). 

579. Selagiyella teyella, Spring. ( S . imbricata , John Scott in 
Journ. Agri. Hort. Soc. Ind. 1868, 260, non Spring.). — Not unfrequent 
along shady slopes on the grass-heaths of Kamorta. 

MLIGJES. 

580. Gleicheyia dichotoma, Willd. — Common on the grass-heaths 
of Kamorta. 

581. Alsophila albo-setacea, Bedd. in litt. (A. Mertensiana, Met- 
ten. in Fenzl ‘Reis. Novar. Bot. I. 221, non Kunze). — Here and there in 
the tropical and coral-reef -forests of Kamorta and Katchall ; P. Milu 
(Novara — Jelinek — latong , inc.) . 

582. Teichomayes Jayayicum, Bl. — Here and there along rocky 
rivulets in the tropical forests of Kamorta. 

583. Teichomayes humile, Forst. — Nicobars (Novara). 

581. Teichomayes Fidicuda, Bory. — On mossy trees, not unfrequent 
in the coral-reef -forests of Katchall. 

585. Teichomayes muscoides, Sw. — On mossy tree-stems, rare in 
the coral-reef -forests of the eastern coast of Katchall. 
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586. Davallia Speluxcie, Bak.— Not unfrequent in the tropical 
and coral-reef -forests of Kamorta and Katchall. 

587. Davallia solida, Sw. — Frequent on trees of Kamorta and 
Katchall. 

588. Davallia elegaxs, Sw. — Nieobars (Novara). 

589. Davallia hetebopeylla, Shi. — Not rare on the trunks of the 
screw-pines and eoe oa-nnt-palms in the beach-forests and on the grass- 
heaths of Kamorta. 

590. Dayallia parallel a, Wall. — -Not unfrequent, and especially 
on cocoa-nut-palms, along the coast of Kamorta and Katchall ; also found 
but scantily on screw-pines of the grass-heaths. 

591. Lixdsjea laxceqlata, Lab. — Here and there on the grass- 
heaths of Kamorta. 

592. Lixdsjea texeba, Dry. — Not unfrequent along rocky rivulets 
in the tropical forests of Kamorta. 

593. Adiaxtum sp. — Nieobars ( teste D.). 

594. Dicks oxia sp. — Nieobars ( teste D.). 

595. Ptebis loxgifolia, L. — Nieobars (Novara). 

596. Ptebis bepaxdula, Lk. — Nieobars (Novara). 

597. Ptebis pelluceks, Hook. — Amongst coral-rocks in the tropical 
forests of Katchall. 

598. Bleciixum obiextale, L. — Here and there along rivulets on 
the grass-heaths of Kamorta. 

599. Oebatoptebis tiialictkoides, Brongn. — Here and there along 
swampy rivulets of the grass- heaths of Kamorta. 

600. Yittabia eloxgata, Sw. (and the var. H zostermfolia , Bory), 
Bather frequent in the coral-reef and tropical, rarely in the beach-forests, of 
Katchall and Kamorta, 

601. Axtbopiiitjm calljefolium, Bl. — Not unfrequent in the coral- 
reef -forests of Katchall. 

602. Asplexium Nidus, L. — Common in the tropical and coral-reef- 

forests of Kamorta and Katchall. ’ - 

GOB. Asplexium macbophyllum, Sw. — Frequent in the tropical and 
coral-reef- forests of Katchall and Kamorta. 

604. Asplexium (Diplazium) sp. — Nieobars (teste D.). 

605. Polypodium phtmatodes, L. — Common in the beach-forests 
of Kamorta and Katchall. 

606. Polypodium quebcifolium, L. — Frequent on trees of the 
beach- and tidal forests of Kamorta and Katchall. 

607. Polypodium loxg-issimum, Bl. — A few specimens only in 
bushes along a swampy rivulet in the grass-heaths west of Enaea, Kamorta. 

608. Polypodium ibioides, Poir. — Nieobars (Novara). 

609. Polypodium adxascexs, Sw. — Common everywhere in all the 
forests of Kamorta and Katchall. 





164 S. Kurz — A SIcetcJi of the Vegetation of the JSfieolar Islands. [No. 8, 

610. Nepheolepis acuta, Frsl* — Frequent in the coral-reef- and 
tropical forests of Kamorta and Katchall. 

611. Nppheodittm dectteeehs, Bak.— Nieobars (Novara). 

612. Nepheodittm: peopinquum, B. Br. — In large quantities along 
one of the swamp j rivulets on the grass-heaths of Kamorta. 

618. Nepheodium molle, Desv. — Frequent in the tropical forests of 
Kamorta. 

614. Nepheodium: peolixum, Bak. — Not rare in the tropical forests 
of Kamorta. 

615. Nepheodium tbuxcatum, Bak. — In the tropical forests of 

Kamorta. ; A : t.,- a/;.' ■ ■ ' A ■ ■ : 

616. (Itmhog-eamme sp. — Nieobars (teste B.). 

617. Stehochljjna scaxdefs, J. Sm. — Common in all forests of 
Kamorta and Katchall. 

618. Aceostichum aubetjm, L. — Frequent in salt-marshes and tidal 
and mangrove swamps of all the islands ; on Kamorta it frequently recurs 
along the marshy fresh water rivulets on the grass-heaths. 

619. Lygodium ciecinhatum, Sw. — Common in the tropical forests 
of Kamorta and Katchall. 

620. Lygodium scakdeys, Sw. — Here and there amongst long grass 
and shrubbery along rivulets on the grass-heaths of Kamorta. 

621. Lygodittm: piyyatiexdum, Sw. — Not unfrequent amongst long 
grass and shrubbery along rivulets on the grass-heaths of Kamorta. 

622. Ophioglossum pendulum, L. — Nieobars (Novara). 

628. Helmiythostachys Zeylayica, Hook. — Along a swampy 

rivulet below the old cattle-shed on -the grass-heaths near the settlement on 
Kamorta ; also in the swamp on the island Milu (Diedrichsen). 

624. Aygiopteeis sp. — -Nieobars (teste D.). 

Explayatioy op the Plates. 

Plate XII. Amomirn FenzUi. Fig. 1, flowering scape, nat. size (the bracts are re- 
presented by mistake as hirsute : they are glabrous except on the margins) ; flg, 2, a 
portion of the stem and leaf, shewing petiole and produced sheath, nat. size ; fig. 3, 
flower, nat. size; fig. 4, ditto, expanded; fig. 5, labellum, slightly enlarged; fig. % 
genitalia and staminodes ; fig. 7, anther, from the side ; fig. 8, ditto, from behind 
fig. 9, staminodes; fig. 10, fruit, nat. size ; fig. 11, seeds, nat. size; fig. 12, ditto, 
slightly enlarged, 

Plate XIII, Figs. 1 — 7. Trichoglottis quadricornuta. Fig. 1, flowering branch, 
nat. size ; fig. 2, flower from the front ; fig. 3, ditto, from behind ; fig. 4, dissection of 
the same ; fig. 5, the column and labellum, from the side ; fig. 6, labellum ; fig. 7, 
transverse section of the same made between the two pairs of horns. 

Figs. 8 — 12. Fulophia deeipiens . Fig. 8, flowering plant, nat. size; fig. 9, flower 
from the front; fig. 10, column and labellum, from the side; fig. 11, labellum; 
fig, 12, pollinia. (All the figures except figs. 1. and 8 more or less enlarged.) 
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XL —’Description of Golunda Ellioti from Sind. 

By W. T. Blaotoeb, F. B. S. 

(Reed. June 28th ; — Read August 2nd, 1876). 

(With Plate X.) 

Amongst a few mammals and reptiles in spirit, collected and given to 
me by Mr. H. E. Watson of the Sind Commission, are two specimens, one 
adult, the other young, of a mouse or small rat with very coarse, flat, grooved 
hairs and the upper incisors sulcated. These mice were obtained on the 
southern extremity of the Khirthar, a range of mountains which forms the 
western boundary of Upper Sind, but which enters the province nearly west of 
Sehwan,and running thence south-south-east, terminates about 40 miles south 
of Sehwan and rather more than 50 north-west of Kotri. At their southern 
extremity these hills are 2300 feet high, to the north they are from 4000- 
to 6000, some peaks being even higher. 

The skull of the larger specimen, on being extracted, proves to be of 
the ordinary murine type, and the only peculiarity is in the characters of the 
teeth. The upper incisors are grooved, and the molars, instead of being 
simply tuberculate, as in Mus, appear to be formed of deep folds of enamel, 
as in GerbiUus or NesoJcia , but the form of the folds is widely different 
from what it is in those genera ; each fold consisting of a number of deep 
lobes or pillars with a nearly semicircular section. Thus the upper surface 
of the crown of the tooth has a most peculiar reticulated appearance. 
The semicircular lobes are arranged throughout the teeth in three longitudi- 
nal series in the upper, and two in the lower jaw. In older specimens the 
lobes may run more into each other, but the skull examined is fully adult. 

No description or figure, so far as I am aware, of the teeth of any Indian 
mouse has ever been published exhibiting the peculiarities above described. 
The published descriptions of the molar teeth in Leggada and Golunda 
appear to me to differ materially from those of the specimen from Sind. 
The incisors in Leggada are nowhere said to be grooved, and no mention is 
made in any of the descriptions of Golunda by Gray, # Elliot, f or Jerdon, $ 
of flattened or grooved hairs. I unfortunately did not at first examine the 
specimens of Golmida Mlioti in the Indian Museum sufficiently carefully, 
as the description both of the fur and dentition appeared to me to refer to 

* Charleswoith’s Mag. Nat. Hist. I, 1837, p. 586. 

f Mad. Jour. Lit. and Science, X, 1839, p. 213. 

% Mammals of India, p. 212. 

22 
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a very different form. The only murine genus of which I could find a 
description with dentition resembling that in the Sind species was Pelo - 
mys* * * § of Peters, founded on an African rat from Mozambique. I conclud- 
ed that the Sind rat was a new species of Eelomys , and I proposed to call it 
P. Watsoni . This name was unfortunately published in the Proceedings 
of the Society for August before I had discovered my mistake. 

Por this discovery I am indebted to Professor Peters, to whom I sent 
a sketch of the molars of the Sind rat, which I asked him to compare with 
those of Felomys. This he did and told me that they agreed. He also 
called my attention to the circumstance that the coffee-rat of Ceylon, of 
which he had received a specimen, closely resembled Eelomys in its denti- 
tion and even in its external characters, and he suggested that the genera 
Golunda and Eelomys were identical. Upon this I re-examined the speci- 
mens marked Golunda Ellioti in the Museum, and to my surprise found 
that they coincided with mine from Sind; and the skull of one specimen 
which Dr. Anderson very obligingly allowed to be extracted for me proved 
identical with that of the Sind rat. I, however, noticed that in these speci- 
mens, perhaps because they have been exposed for years, the grooved hairs 
have split at the ends, and present the appearance of ordinary round or near- 
ly round hairs, so that it is necessary to examine the fur closely in order to 
detect its peculiarity. I also find that the Sind rat agrees excellently 
in characters and dimensions with Kelaart’s original description, f and that 
Mr. BlythJ has already called attention to the differences between the 
coffee-rat of Ceylon and the description of the Gulandi (Mus hirsutus, 
Elliot, said to be identical with Golunda Ellioti , Gray) given by Mr. (now 
Sir Walter) Elliot. § I ought not to have overlooked these facts, but I must 
.say in apology that I do not think any one could have identified the Sind 
rat from the published descriptions of Golunda Ellioti . 

Before discussing the synonymy of this rat, I will give a description 
of the Sind specimen. 

Description taieen from an adult female specimen preserved in spirit . 
General colour brown above, the colour not being uniform but a mixture of 
black and fulvous, dirty white (isabelline) below. The hairs are very flat 
with a broad groove down one side. The fur is harsh, dusky grey at the 
base, then darker, tawny towards the extremities on the back, pale tawny 
on the abdomen ; numerous longer hairs, either blackish throughout, or 

* Beise nach Mossambique, Saugethiere, p. 157, PI. XXXIII, Pig. 3, XXXV, 
Pig. 9. 

f Prodromus Faunae Zeylanicae, p. 67. 

J J. A. S. B., 1863, p. 351, apd Catalogue Mam. Mus. As. Soc. p. 121, foot-note. 

§ Mad. Jour. Lit. Sci. 1. c. 
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with a pale tip, being scattered over the back, and producing the brown 
colour, wbicb resembles that of a hare (Zejpus europmts v. L. ruficautiatus ) . 
The average length of the hairs in the middle of the back is rather less than 
half an inch ; the longer hairs measure 06 to 0*7 of an inch. The whiskers 
are black near the base, brown towards the ends, the longest being about 
the same length as the head. Muzzle thickly clad with short hair. 

The ears are rounded, nearly naked, having only very short scattered 
hairs outside, but thinly clad with brown hair inside. The feet are pale 
brown above, the soles naked. The tubercles on the soles are well develop- 
ed ; on the fore-foot there are five, three arranged in a triangle at the 
base of the three middle toes, and two rather larger, close together, and 
nearly parallel, behind. The rudimentary hallux is behind the former 
tubercles and in front of the latter ; it is furnished with a small flat nail ; 
the other claws are compressed. In the hind-feet all five toes are furnished 
with compressed claws, much longer than those on the fore-toes. The 
second, third, and fourth hind-toes are nearly equal in length, the middle 
toe being scarcely longer than the others, and the fourth a little shorter 
than the second ; the first and fifth toes also are subequal, the first being 7 
mm. (0*27 inch) shorter than the second. The tubercles on the sole are in 
three pairs, each pair being nearly parallel, and the middle pair rather 
farther apart than the other two. The claws are pale horny in colour. 
The tail is stout at the base and tapers gradually to a fine point ; it is 
rather shorter than the head and body, finely ringed, and thinly clad with 
short bristly hairs, which are black above, tawny on the sides and below. 
There are 2 pectoral and 2 inguinal pairs of mammae. 

The skull is typically murine, the deep fissure running downwards from 
the large infraorbital foramen being open as in ordinary rats ; there is a 
well marked crest which runs along the edge of the frontal bones above the 
orbit, and is continued back over the parietal bones. The interparietal is 
contex behind and nearly straight in front ; it is about half the breadth of 
the skull. The zygomatic arch is strong. The anterior palatine foramina 
(foramina incisiva) are very long and extend fully two-thirds the distance 
from the incisors to the molars, but their hinder termination is in front of 
the molar teeth. The incisors in both jaws are deep orange externally ,* those 
of the upper jaw are flat in front and have a rather deep longitudinal 
groove near the external edge ; those of the lower jaw are flattened in front 
and smooth. The upper molars are broad with low crowns j the bony palate 
narrow. The surface of the upper molars consists of nearly semicircular 
lobes arranged in three longitudinal series, each lobe having its convex 
margin directed forwards. The anterior upper molar contains 7 lobes, three 
in the middle which are rather longer than the others, two inside which are 
rather less, and two outside which are the smallest of all. The two outer 
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lobes are parallel to the inner pair, but intermediate in position to those of 
the middle row. The second upper molar consists of 6 lobes, one of which, 
however, which is external and anterior, is very minute ; of the other five 
two belong to the middle row, two to the inner, one to the outer, the pos- 
terior middle lobe having a spur on the outer side ; the hinder upper molar 
has but 4 lobes, two belonging to the middle, and two to the inner row ; the 
hindmost lobe belonging to the middle row is very small. The lower molars 
are nearly uniform in breadth, the first being a little narrower in front 
and consisting of seven lobes, 3 on each side, and a minute additional lobe in 
the middle behind ; the second contains 5 lobes, two on each side, and a 
minute supplementary lobe in the middle behind ; the last molar contains 
4 lobes, two internal, one external, and a minute additional lobe in the 
middle at the hack of the tooth ; all these lobes in the lower molars, except 
the small supplementary talons and the hinder inner lobe of the last molar, 
are arranged in pairs, and the inner lobes are a little larger than the outer. 

The following are dimensions in inches and parts of a metre, taken 
from the specimen preserved in spirit and from the skull extracted from it. 

inches, metre. 


Total length from nose to end of tail, 8*65 *219 

Length from nose to anus, 4*55 TL6 

„ of tail, 4*1 *105 

„ of ear from orifice, 0*57 *014 

Breadth of ear, 0*57 *014 

Length of fore-foot (not including claws), 0*42 *011 

„ of hind-foot (ditto), 0*9 *0225 

„ of longest whisker, 1*3 *032 

„ of skull from occipital plane to end of 

nasal bones, 1*22 *0305 

Greatest breadth of skull across hinder part of 

zygomatic arches, 0*62 *015 * 

Length of suture between nasal bones, 0*42 *0105 

Breadth of frontal hones between orbits, 0*19 *005 

Length of anterior palatine foramina, 0*22 *0055 

„ of row of upper molars, 0*26 *0065 

Breadth of bony palate between anterior upper 

molars, 0*05 *0015 

Length of lower jaw from angle to symphysial 

extremity (incisors excluded), 0*68 *017 

Height of do. to coronoid process, 0*42 *0105 

Length of row of lower molars, 0*23 *006 


I have already mentioned that this rat is identical with specimens in 
the Indian Museum, Calcutta. The two skins which I have compared are 
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from the Asiatic Society’s collection, and one of them is Golunda Mlioti 
Mo. 297 D. of Mr. Blyth’s Catalogue from Southern India, presented by 
Mr. Elliot. The other, of which the label has been lost, is doubtless 
Mo. 297 E from Ceylon. These specimens, as already stated, agree very 
well with Kelaart’s description of his Golunda Mlioti (Mm coffceus)* * * § but, 
as was remarked by Mr. Blyth, they do not agree with Mas hirsutus, 
Elliot, f although the specimens from Southern India appear to have been 
sent as representing that species, or at least Golunda Mlioti , with which 
Mas hirsutus was identified by Dr. Gray. 

Mm hirsutus , the Gulandi of the Canarese, is described by Elliot as 
being lO^ inches long, of which the head and body measure 6-J, and the 
tail 4 T %, whilst the head is only 1 T ^ in. It is of course possible that these 
measurements were taken from a stretched skin, and that of the tail agrees 
fairly with the form above described, though its proportion to the body 
appears very different. But there are other distinctions : the ears are said 
to be villose, and although the fur is not described, a preliminary list of the 
species of rats and micej in the South Mahratta country is given, in 
which the following are classed as having tuberculated molars and soft 
hairs — Mus decumanus , rattus, mettade (lanuginosus ) , golundee ( [hirsutus ), 
oleraceus , rufus , and musculus — and opposed to M. flatythrix and 31. JBoo~ 
daga said to have tuberculated molars and to be covered with hair and 
spines. 

The original description of Golunda Mlioti , Gray,§ like too many of that 
author’s descriptions, is quite insufficient for determination. Mot a word 
is said of fiat hairs : the fur is described as “ pale brown, with minute very 
slender, hair pointed black tips.” The ears are sa"“~ 5 ^ a bc “ covered -with 
short hairs.” Mo dimensions are given. The de s * h tliei is included in a 
paper entitled “Description of some new or little-l rer 0? tarlammalia, prin- 
cipally in the British Museum Collection.” In tnc -.Kv- of Mammalia in 
the British Museum, p. 113, the only specimen of Golunda Mlioti men- 
tioned is stated to be from Madras and to have been presented by Walter 
Elliot, Esq. In this list 3Lus hirsutus , Elliot, is identified with Golunda 
Mlioti. It is to be noted that in the original description of Golwida 
Mlioti the habitat was said to be Bombay. Without consulting the 
British Museum specimens it is impossible to say whether the specimen 
presented by Mr. Elliot was the original type or not, but to judge from the 
name it probably was, so that there can be very little doubt of the 

* Prod. Faun. Zeyl., 1. c. 

f Mad. Jour. Lit. and Sci. X, p. 213. 

t 12., p. 208. 

§ Charlesworth’s Mag. Nat. Hist. I, p. 586. 
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identification of Mus hirsutm witK Golunda Ellioti; and as the skin sent 
from Madras by Mr. Elliot as a specimen of the Gulandi is identical in 
species with the Ceylon coffee-rat, as well as with the specimen from Sind, 
there is no choice but to follow Mr. Blyth and consider all as belonging 
to one species, until the types can be compared. 

Judging by the description alone, I should have thought the coffee- 
rat agreed much better with the description of Mus pUty thrice, Bennett, 
which is described as having flattened spines, naked ears, and the tail nearly 
as long as the body. The dimensions are smaller : head and body 3| inches, 
tail 3 ; but the proportions and colouration agree, and the type may not 
have been full grown. This form, however, is, by Elliot, identified with the 
Leggyad e, an animal of very different habits from the Gulandi . 

The question of synonymy must, therefore, be deferred. Meantime, 
the identification of an Indian rat with the African genus Eelomys is of 
some importance as adding another to the number of generic forms com- 
mon to India and Africa, but not known to be represented to the eastward. 

Eelomys fallacc resembles Golunda Ellioti in colouration, general 
form, and dentition, but it differs widely from it in its other characters 
and in its habits. It is a much larger animal, the adult being about 300 
millemetres [12 inches] long from nose to end of tail. It has a differently 
shaped head, # with the ears much smaller in proportion ; the fur of 
Eelomys fallacc is simply described as harsh and finely bristly (hart mid 
feinborstig j, so that it probably presents none of the remarkable characters 
found in Golnnda Ellioti. P. fallax is said to be found in marshy places, 
whilst Golnnda Ellioti inhabits bushes on hill-sides.f 

P. S. — Since thest wve was in print, I have received from Mr. Fair- 
bank a specimen of . frc true Gulandi, brought to him at Ahmednagar by 
men of the Wadari of, .,ak-diggar caste, the very people from whom Sir 
W. Elliot appears to have procured his specimens. These people hunt and 
eat rats and necessarily know all the species. The animal sent, an adult 
female, is specifically identical with the Sind rats and with those from 
Southern India and Ceylon, so there can no longer be a doubt as to the 
propriety of referring all to Golunda Ellioti. The face is not so convex 
as in the figure attached to this paper. The measurements are : — 

* In the accompanying figure taken from the specimen in spirit after tbe skull 
had been extracted, the convexity of the face is much exaggerated. This is the 
form of the young animal only, I think. The head in the adult is very slightly convex. 

f 'Whilst this paper was passing through the press, I also received from Mr. 
Fairbank specimens of the meitad, Golunda meltada , Gray, obtained at Ahmedna- 
gar. They differ so much from G. MUoti that I doubt if the two forms are con- 
generic. In G. meltada (potius mettadd) the incisors are not sulcated, the molars differ 
but little from those of J Ins, and the palate is much broader than in G. MUoti . 



1876.] Godwin- Austen — On the Operculated Landshells, 171 

in. 

Length from nose to insertion of tail, 4*75 

„ of tail, 4,- 

„ of hind foot, 0*92 

„ of ear from orifice, 0*6 


A specimen of a rat obtained by Mr. Y. Ball in the Satpura Hills and 
presented by him to the Indian Museum, also belongs to this species. 

EXPLANATION OF PLATE X. 

Fig. 1. Head of Golunda ffllioti , Gray, from Sind (the face is represented much, too 
convex). 2. Eight hind-foot. 3. Eight fore-foot (the intermediate tubercle 
should have been drawn further away from the posterior (proximal) pair). 4. 
Under view of the skull. 5. The skull and mandible, seen from the side. 6. 
Upper view of the skull. 7. Incisors, seen from the front. 8. Molars of upper 
jaw, right side. 9. Do. of lower jaw, right side. 


XII . — On the Cyelostomacea of the Dafla Hills, Assam. — By Major H. H. 

God wusr- A t: sten, M B. G. S; 9 id Z. 8., Deputy Superintendent 

Topographical Survey of India . 

(Received June 24th ; — Bead August 2nd, 1876.) 

(With Plates YII & YIH, A, Pigs. 1—6.) 

The expedition into the Dafla Hills in the winter of 1874 — 75 has added 
very largely to our knowledge of the land- shells of that part of India. The 
line of the Himalayas has been very well worked up to the neighbourhood 
of Darjiling, and the researches of the Messrs. Blanford and the late Dr. Sto- 
liczka have left I suspect very few forms undiscovered in that quarter, but 
from thence to the Dafla Hills, a distance of 270 miles, we had received 
nothing, so that when I found myself deputed for survey duty in these 
more eastern hills, I anticipated a goodly haul of molluscan forms, and am 
glad to say I have not been disappointed. The present list is confined to 
the operculated group, numbering some 33 sp>ecies ; of which 11 are new ; 5 
had been originally described from Darjiling and have their range thus 
extended far to the eastward ; 13 are well-known forms in the Khasi and 
Naga hill-ranges south of the Brahmaputra Biver ; and 3 or 4 are known 
to extend thence to the Shan States in the Irrawaddy drainage-system. 
The list of Helicidm will he given in a second paper, in the prepa- 
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ration of which. I hope to be joined by Mr. G. Nevill of the Indian Museum, 
Calcutta ; and will comprise some 45 species, many of which are new. I 
had ample opportunities for collecting, especially while # forest-clad peaks 
were being cleared for the triangulation. The weather, which during the 
whole of January was so very wet as to render the taking of observations 
for days together an impossibility, was just the kind that was wanted to 
tempt the smaller forms forth from their hiding places in the decaying 
leaves and old tree-stumps. In some of the Khasi and Goorkha men of 
the Survey party I found most energetic and excellent collectors, who soon 
were as sharp with their eyes in detecting the minute little shells as I 
myself was. It caused them at first infinite amusement and still greater 
curiosity as to what possible use they could be put to : u Calcutta jadu 
ghur ke waste, 55 however, generally satisfied all queries on the subject, and 
a general impression prevailed that we made medicine of them. 


Abstract of Genera. 



Darjeeling. 
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1. 
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3 
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LagocheihiSj 
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3. 
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1 
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Kliasi species. 

6. 

Diplommatina , ...... ........ 

1 

2 

3 

6 

1 being a variety of 







a Khasi species. 

7. 

Pupina, 

. . 

1 

. . 

1 


8. 

Streptauhts , 

1 

. . 

. . 

1 


9. 

Megalomastoma , 

1 

. . 

1 

2 


10. 

Pomatias , ...... ............ 

1 

1 

1 

3 



Total, .... 

5 

! 13 

15 

33 



No specimens of either of the genera, Gyathopoma, Georissa, or Hydro - 
ccem , which come in on the hill-ranges south of the Brahmaputra, were 
found ; they are apparently absent. 
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Cyclophorus aurora, Bs. 

Agrees with the specimens from Dalingkote, Western Bhutan Duars. 

Cyclophorus Pearsout, Bs. 

Outer Eange. 

Cyclophorus euscicolor, n. sp., PL YIII, A, Fig. 1. 

Shell umbilicated, glohosely turbinate, covered with a greyish umber- 
brown epidermis, with radiating longitudinal lines of ornamentation, the 
bands of colour rather broader towards the apex, but throughout very 
close together, in some specimens coalescing on the last whorl into a 
uniform dark shade of brown. Spire conical, apex sharp. Whorls 6, well 
rounded, with a single slightly raised ridge upon the keel. Aperture cir- 
cular, sub-oblique, peristome continuous, double, very slightly reflected. 
Within the aperture grey. 

Alt. 1*24, major diam. 2 ‘80 inches. 

Hab.— Dafla Hills. 

This is a very distinct form allied to O. Bensoni from the southern 
face of the Khasi Hills, shewing towards the apex in some specimens a 
tendency to the zigzag painting of that shell, but the uniform, striate, and 
sober colouring of the rest of the whorls is a very marked character. Two 
specimens have a moderately broad white band on the periphery, owing 
to the abrasion of the epidermis upon the raised ridge of the keel. 

Cyclophorus expaxsus, Pfr. 

Hab. — Outer sandstone range. 

Cyclophorus zebrihus, Bs. 

Hab. — Outer range, — very abundant. 

Cyclophorus (myxostoma) hiyicola, n. sp., PL VII, Figs. 1 & la. 

Shell flatly cliseoidal, openly umbilicated. Whorls 5, with distinct 
longitudinal striation, the last well rounded on the periphery, large, the 
rest rapidly decreasing, covered with a thick epidermis, colour dark hrown- 
umber. At half the circumference from the apex fine zigzag pale oehreous 
markings ornament the upper surface ; these widen and are arranged closer 
towards the apex, which is pale ; a black band on the periphery is bounded 
by a pale narrow one. Spire slightly raised. Suture deep. Aperture 
oblique, very slightly descending, circular. Peristome thickened, double, 
reflected, with a small re-entering notch near the suture. Operculum cor- 
neous, flat. 

Major diam. P0, alt. 0*45 in, 

23 
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Hab. — Dafla Hills. 

This form is a representative here of the Ceylonese C. Bairdii. A 
variety of the same size but plain, with pale band on the periphery, on 
Toruputu Peak. Small (major diam. 0*65 in.) varieties also occur, both 
ornamented and plain ; the latter are very similar in size and light oehreous 
colouration to C. ravidus of the Nilgiri Hills, but the former have line 
zigzag markings and a single black band on the periphery. 

Lagocheilus tomotrema, Bs. 

Hab. — The Tanir ridge and Toruputu Peak, — not common. 

Pterocyclos parvus, Pearson. 

Hab. — Shengorh, Tanir ridge, and Toruputu. 

Pterocyclos magnus, n. sp., PL VII, Figs. 8, Bet, & 3b. 

This shell is similar in form to B. parvus, only that the winged por- 
tion of the peristome is far more fully developed and folded round into a 
perfect, largely developed tube with its internal orifice just within the 
aperture, the inner lip being deeply notched to give room for it. The shell 
is ornamented with a single black peripheral band and with minute trans- 
verse brown zigzag markings. Apex very flat. Whorls 5, rounded. 

The largest example measures — alt. 0*26, major diam. 0*95, minor diam. 
0*75, apertural tube 0*20 in. 

Hab. — Very common in the outer sandstone range, Dafla Hills. It 
is also found on the northern side of the Naga Hills, but has hitherto never 
been separated from P. parvus of the Khasi Hills, of which it may be said to 
be a more developed form, with stronger affinities to the genus Spiraculum. 

Spiraculum hispidum, Pearson, var. minor. 

Hab. — The outer ranges near Dihiri Parbat. Agrees precisely with 
specimens from Teria Ghat. It is curious, however, to note that the large 
variety does not occur -here, but that its place is occupied by another new 
form equally large, which I next describe. 

Spiraculum Nevilli, n. sp., PL VII, Figs. 2 & 2 a. 

Shell discoidal, convexly depressed, widely umbilieated, covered with 
a dark brown epidermis which soon becomes eroded, and with an incipient 
dark hand on the keel in perfect specimens. Spire very slightly raised, 
suture deep, whorls 5, much rounded, the last descending slightly towards the 
aperture. The sutural tube is only 0*10" in length, 0*3" behind the aper- 
ture, turns back, and is situated close to the suture. Aperture oblique, cireu.. 
lar. Peristome double, inner lip continuous, having at the suture a re-enter- 
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ing angular notch, the outer is similarly notched and then expanded and 
folded into a spout- shaped form. Operculum not seen, probably as in 8. 
hispid-urn. 

Alt. O'BG, major diam. 1*05, minor diam. 0*92, diam. apert. 0*45 in. 

Has. — Two specimens only were obtained near Dihiri Parbat, on the 
outer sandstone range. 

This Spircwulum is quite distinct from 8. Jiispidum, for which I 
mistook it when found, and consequently omitted to search for more 
examples. In the form of the sutural tube it most nearly resembles 
S. Avamm, W. Blf., thus differing very considerably from 8. Jiispidum , 
in which that part is broad and curves quite over and across the suture in 
well-grown shells (pi. vii, fig. 4). The most notable point of difference, 
however, is the expansion of the outer lip into a tube-like process, in which 
respect the species shews its very close affinity to the genus Eterocgelos . 

Aitcjeus Khasiacus, Gr-A. 

Hab. — One specimen of the true typical form was found in the Yetay 
ravine, Dikrang Dhun. 

ALYCiEUS Khasiaous, vai\ 

The rest of this type from other parts of the hills, however, differ from 
the Khasi form, in the ridge in front of the constriction being single, 
and the j>eristome more thickened and reflected. But in size, sculpture, 
and the short thickened sutural tube, as well as in the operculum, no change 
is to be detected. 

Hab. — Valley of the Dikrang and Borpani. 

ALYCiEUS CRISP ATTTS, G-A. 

Hab. — A conical form of this shell was obtained in the Burroi gorge. 

ALYCiEUS Theobaldi, Bs., var., PL VII, Fig. 10. 

Is of the same form as A. Theobctldi from Olierra Poonjee and the Garo 
Hills, only that while the operculum in the latter is exceedingly closely wound, 
quite smooth in front, and black (and I have examined some dozens of shells), 
in the former the concentric whorls are wider apart, have a central 
circular hollow space, and are white. The ribbing of the swollen portion 
in the Dafla shell is exceedingly minute, and this, I note, is a common 
character, holding good almost without exception, of all the species in 
the Dafla Hills. There is, moreover, a slight difference in the contraction 
of the -whorl near the umbilicus, but I hesitate to separate two such 
close forms, notwithstanding that if dozens of each variety were thrown 
together, they might all be resorted"-' without a mistake, and I have 
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a large series. It has yet to be decided what points are to be considered 
of sufficient weight in separating these forms from one another. We 
must wait until the whole area has been worked, and the points of 
difference, however small, all noted, when we shall then be in a position 
to reduce species or to arrange slightly divergent forms around their 
nearest and most abundant and widely spread ally. As far as my 
experience goes, they never remain constant over very large areas. 

Hab. — The above shell was obtained on the slopes of Toruputu. 

Alycjetjs Buktix, G-A. 

Hab. — This shell, of which I previously possessed a single specimen 
only, found by Mr. J. Burt in the gorge of the Barowli river a short 
distance to the west, proved to be abundant on the outer sandstone range 
about Dihiri Parbat, the Burroi gorge, Ac. 

A variety of it, which is much larger and more depressed in form, but 
which in the crenate peristome and in form of constriction is the same, 
occurred in the valley of the Dikrang and in the Yetay ravine. This 
variety measures in alt. 0T8, major diam. 0*25. in. 

Alycjetjs :notatus, n. sp., PL VII, Pigs. 9, 9 a , & 9 A 

Shell globosely turbinate, narrowly umbilicated, of solid form, white, 
distant strong costulation on the upper whorls, close and fine ribbing on 
swollen portion of the last. Spire conoid, suture fairly impressed. Whorls 
4J-, closely wound, the last swollen, then sharply constricted, and again 
enlarged and descending, the expanded portion being marked with deep 
fold-like furrows. Sutural tube moderate, aperture oblique. Peristome 
very thick, distinctly treble in full-grown shells, outer layer terminating 
just behind the aperture, the inner continuous, the two outer much reflected 
near the umbilicus. Operculum smooth in front. 

Alt. 0*14, major diam. 0*17. in. 

Hab. — On the slopes of Toruputu Peak at 3000 feet, about 15 speci- 
mens collected. 

This is one of the most distinct and curious species I have yet dis- 
covered, the fold-like indentations upon the expanded portion near the 
aperture having no counterpart in any other form with which I am acquaint- 
ed. In other respects it is somewhat similar to A. diagonms , in the strong 
thick peristome and closely wound whorls. 

Alycjexjs Daelaensis, n. sp., PL VII, Figs. 12, 12 a, & 12A 

Shell turbinate, moderately umbilicated, pale whitish or dull ochreous 
according to the state of the epidermis, finely ribbed throughout, rather more 
coarsely near the commencement of the swell of the last whorl, on this por- 
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tion the ribbing is very fine and close. Spire conoid, apex blunt, suture 
impressed, the sutural tube moderate. Whorls 4, the last swollen, then 
constricted, and enlarging again into a well-raised ridge, which terminates 
below on margin of the peristome, it then descends and expands considera- 
bly with four deep longitudinal plications. Peristome single (no sign of 
the usual outer margin), continuous, with five plications on the outer mar- 
gin, the lower margin recurved. Aperture oblique. Operculum multispiral, 
horny, with a large disc-like boss in the centre front side. 

Has. — Toruputu Peak, 7000 feet. 

The nearest form to the above is A. digiictim , H. Blf., described 
and figured in J. A. S. B., Yol. XL, 1871, from Darjeeling, but the 
duplicate peristome in that shell is conspicuous and forms a well-defined 
sharp edge where the expansion and plication of the inner lip commences. 
By the opercnlum alone it can be at once distinguished, and it is besides 
a much smaller shell. 

A dwarf variety occurs on Shengorh peak only 0*09 in alt., not so ex- 
panded near the aperture/ and with the plication less developed. On the 
Tanir ridge at 4000 feet, the same shell, of ordinary size and with the same 
character of the aperture, occurs, shewing an interesting and gradual change 
in form ; the operculum is also different, being pale coloured, multispiral, 
and flatly concave in front. This form is in this respect much nearer to 
A . digitatus and might he separated under the title sub-dig itatus. 

Altcleus mtttatus, n. sp., PL VII, Figs. 11 & 11 a. 

Shell sub-turbinately depressed, openly umhilieated, fragile, covered 
with a scabrous dull ochreous epidermis, which peels off in old shells, very 
regularly and strongly striated throughout, the ribbing on the last whorl 
very fine. Spire sub-conoid, apex rather blunt, suture deeply impressed. 
Whorls 4, rounded, the last swollen, moderately constricted, then again 
expanded and crossed by two ridges, the last of these not extending all 
round the whorl. The constriction very regularly ribbed. Sutural tube 
short, thickened at the base. Aperture oblique, circular. Peristome double 
but closely united, very slightly reflected. Operculum multispiral, the 
edges of the outer whorls in high relief so as to form a deep cup-like 
hollow in the centre. 

Alt. 0T0, major diam. 0*20, sutural tube 0*055 in. 

Hab. — On Toruputu, Tanir, and Shengorh Peaks, at 6 — 7000 feet 
elevation, in the dead leaves and moss about the roots of the forest trees, 
I found about a dozen. The ground at the time was covered with snow, 
so that it was very cold work hunting for them. 

This shell is an interesting ally of A. Khusiacus, from which it differs 
in its thick well-ribbed epidermis, but more especially in the very different 
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form of the operculum, which in Khasiaeus is quite smooth and concave in 
front. It is also a smaller and more delicately formed shell. 

ALYC2ETTS (DiOEXX) geap highs, Blf., var. 

IIab. — B oth in the Dikrang Dhun and on Toruputu Peak. 

Alycjetts (Dioeyx) uehula, Bs., var. 

Higher in the spire, aperture proportionally larger ; whorls more 
rounded, sutural tube only one-fourth the length, and the ribbing much 
less fine on the swell of the whorl — differences which by some would 
be considered quite sufficient to warrant another name being given to this 
Dafia form. Pive specimens were found all possessing the above character, 
so it would appear to be quite constant. 

Diplommatixa polypleijeis, Bs., var. 

Hab. — B orpani, Siijuli, and Dihiri Parbat on outermost range. 

Diplommatlna polypleijeis, var. mixtjta. 

Hab. — S hengorh and Toruputu Peaks. 

Diplommattya semisctjlpta, W. Blf. 

Hab. — B orpani and Dikrank valley, — a good many specimens obtained. 

Diplommatiha Austesit, W. Blf., large var., PL VII, Figs. S & 8a. 

Shell dextral, ovate fusiform, moderately thick, pale horny. Sculp- 
ture very fine, almost disappearing on the two last whorls. Sides of spare 
moderately flat. 'Whorls 7, penultimate and antepenultimate the largest, 
the last ascending slightly. Constriction in middle of aperture, which is 
circular and vertical ; columellar margin rounded, tooth moderate. Peris- 
tome simple, double, rather strongly formed, the inner lip continuous. 

Alt. 0T5, diam. 0*70 in. 

Hab. — L ow down on the left bank of the Dikrang river ; — about a 
dozen were found. 

This shell is very similar in form to D. Austeni , W. Blf. from the 
Khasi Hills, hut it is much larger, that shell only being 0*90" in length, and 
the two last whorls are not so smooth and shew slight traces of sculpture, 
but the two are too close to be separated. 

Diplommatixa Homeii, n. sp., PL VII, Fig. 6. 

Shell dextral, ovate, tumidly fusiform, strong, dull ochreous, very fresh 
shells often ruddy orange-coloured, sculpture very fine and filiform on the 
upper whorls, rather coarser on the last approaching the aperture. Spire 
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with sides rather flat, penultimate and antepenultimate whorls about equal, 
the last whorl has the constriction in the middle of the aperture, and ascends 
to it. Aperture vertical, columellar margin angular below, the tooth well 
developed and placed low down ; outer margin rounded. Peristome thick, 
double, both lips continuous and well reflected on outer margin. 

Alt. 024, cliam. 0*14, diam. apert. 008 in. 

Has. — In forest on the peaks of Toruputii and Sliengorh, very 
abundant. 

This species is conspicuous from its large size and tumid flat- sided 
form. I have named it after Lieut. H. Home, E. E., who, with his company 
of Sappers, rendered so much assistance in clearing the peak on which 
I first found this shell ; and it is with feelings of extreme regret that I 
have to record the death by sun-stroke a few months after of this able, 
zealous, fine young officer. 

DlPLOMMATFNA. LEVIGATES, 11. sp., PI. YII, Fig. 7. 

Shell dextral, tumidly fusiform, colour pale homy, very smooth through- 
out, slight close colouration on the four apical whorls. Spire rather rapid- 
ly diminishing towards the apex, this is rather sharp in some s])ecimens. 
Suture moderately impressed. Whorls 7, antepenultimate the largest and 
swollen, the penultimate constricted in front of the aperture, the last 
ascends but slightly and is puckered on the posterior margin, corresponding 
with the angular projections of the outer lip. Aperture vertical ; peristome 
solid, double, the inner lip continuous, circular, the columellar process or 
tooth moderate, the outer lip with an undulating margin, square below, 
with angular projections, two below and one on the upper outer margin. 

Alt. 0T5 in. 

Hab. — T he Dikrang valley, Dafla Hills. 

This is a very distinct form from any I am acquainted with : the waved 
margin and angular expansions on the outer lip are its most peculiar cha- 
racters, and mark at once its distinctness. 

PlTPIXA IMBRICIFEBA, Bs., var. 

ITab.— Dafla Hills. The small variety like that of the Haga Hills. 
Only two obtained, the shell appearing to be rare on this side. 

Streptattltjs Blaivfordi, Bs., PL VIII, A, Figs. 2, 3, & 4. 

Hab. — Harmutti, the Tanir ridge, and Dikrang valley ; one only from 
7000 feet, —an abundant shell in the low ground. 

The true typical form ranges from 1000 to 4000 feet as a rule. There 
are, however, two other forms, one of which has been alluded to by Mr. W. T. 
Blanf ord in his paper on the 4 Classification of the Cyclostomaeea of 
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Eastern Asia’ (Ann. and Mag. Nat. Hist., June 1864), and considered by 
him to be perhaps worthy of specific distinction ; in this (which I distinguish 
as var. a) the internal tube opens in the peristome outwards, with no 
tendency to form an external sutural tube : of it I obtained three fine 
specimens on Shengorh Peak, where it was associated with the other 
forms. In the other (var. ft, or var. ticbulus ), which was only obtained 
in one locality at 5000 feet on the flanks of Toriiputu, there is a still 
wider departure from & Blcmfordi , Bs. ; the internal tube passes out just 
behind the peristome, almost in the same way as in BJiajphaukos chrysallis, 
Bs., and is directed upwards for about 0*05" of an inch. These differences 
are very remarkable, occurring as they do in distinct species from Malayana, 
and I should be inclined to consider them worthy of specific titles were the 
habitats of the two forms wider apart, but both occur together, and in no 
other point of structure can I detect any constant difference. I at first 
thought that var ft. was more tumid and depressed and that it had a more 
developed aperture, but similar continuous, thickened, circular peristomes are 
to be found among the normal forms, when a large series is examined ; and 
the same holds good of the external shape. I am sorry that I had no oppor- 
tunity of examining the animals of these three forms : some considerable 
modification of parts must surely be required to produce the very great differ- 
ences in the length and direction of this tube-like process near the aperture. 

Particularly fine examples of S. Blcmfordi were found, as much as 
0*43 in length and 0*28 in. in diameter. 

Megalomastqma paupeeculum, Bs. 

Hab. — Shengorh Peak and Toruputu. This form was found at all the 
higher elevations, whereas I did not obtain a single example that will assimi- 
late with M. fumculatwn from Darjeeling, either in form or colouration. 

Megalomastoma tafycheilus, n. sp., PI. VII, Pig. 5. 

Shell cylindrical, turreted, solid, pale ochreous, sometimes with a tinge 
of green, rather strongly and diagonally striated. Spire straight, sides 
nearly parallel, apex conoidal, suture shallow. Whorls 9, with very slight 
convexity of side. Aperture vertical, large, and circular, the peristome 
continuous, very largely developed, thickened, and expanded ; at base of the 
last whorl is a strong keel which terminates above near the centre of aperture. 
Operculum composed of several horny layers, which appear to be formed 
slowly and concentrically on a line radiating from the centre to the circum- 
ference. 

Length. 1*20, diam. 0*35, diam. apert. (peristome included) 0*32 in. 

Hab. — Dikrang valley, low down, ranging up to about 2,500 feet and 
very abundant. 
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This shell is a much wider departure from the Darjeeling form first 
described by Benson, J£ fimiculatnm , which is so much more tumid, shorter 
in spire, of a dark purplish brown colour, and never has the peristome so 
broad and thickened as in this species, M. pauperculmn is intermediate 
between the two. 

Pomatias Himalayas, Bs. 

Hab. — Toruputu and Shengorh Peaks. 

Pomatias tletteophoeys, Bs. 

Has. — Very fine specimens were obtained at the village of Paehitah 
(Camp 7) ; it was also got at Harmatti. Alt. 0*32, diam. 0*17 in. 

Pomatias geaxdis, n. sp., PI. VII, Pig. 13. 

Shell dextral, perforate, turreted, rather swollen below, solid, with 
moderately strong close costulation throughout, smooth on the penultimate 
whorl above the aperture, very close fine ribbing behind the aperture ; covered 
•with a thin epidermis ; grey corneous or pale ochreous. Spire rapidly decreas- 
ing to apex. Whorls 9, slightly convex, the last rounded below. Aperture 
vertical, circular. Peristome double, thickened, reflected, continuous, slightly 
angular at upper outer margin. Operculum thin, horny, indistinctly spiral 
in some specimens. 

Alt. 0*55, diam. 0*20, diam. ap. 0*17 in. 

Hab. — S hengorh Peak, rather abundant in moss on rocks. 

Its very large size distinguishes it at once from P. Mmalagance and P. 
jp leurojghorm , but it also differs in its more tumid form, the greater num- 
ber of its whorls, its rounder aperture without the distinct small notch, and 
in not being so strongly costulated. 


The three following species were found as far back as 1866-67, 
while the survey of the Khasi and Garo hill-ranges was in progress. I was 
in hopes that Mr. W. T Blanford, who has described so many species of 
the same genus, would have been able to publish these also, but his hands 
have been so full since then with the large and very important collections 
from Abyssinia and Persia made by himself, and more recently with those 
from Yarkand, together with the ordinary work of the Geological Survey, 
that they have been laid aside. Of two of them years ago I prepared 
figures, which are now introduced to complete Plate VIII, A. All three 
are referred to Cguthopoma — a genus which has not before been recorded 
from this part of India. In form these eastern species assimilate with 
21 
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some from Southern India; but it is interesting and important to note 
that as regards the operculum there is a distinct departure, the former 
having this appendage very similar to some Alyccei of the same province. 
I, however, consider them nearer to Cyathopoma than to any other genus, 
and it is not desirable to separate them until something more is known 
of the animals. 

1. Cyathopoma J awaiehsis, n. sp., Plate VIII, A, Fig. 6. 

Shell narrowly umbilicated, turbinate, covered with a dark umber epi- 
dermis. Whorls 4|, well rounded, with four well raised longitudinal ribs 
on the last, three shewing on the whorls above. Spire conical, apex 
papillate. Peristome simple, lip thin ; aperture circular, the iirate ribbing 
extending up to the peristome so as to give it on the exterior margin an 
angular outline. Operculum pure white, situated close to the margin of 
the aperture, deeply concave in front, many whorled, with a small dark spot 
in the centre. 

Alt. 0*07, major diam. 0*06 in. 

The animal has long pointed pale tentacles, with the eyes on the upper 
outer basal margin (fig. 6 c having been drawn from a dead specimen, the 
tentacles are represented in a contracted condition). The labial ribbon 
(fig. 6 b) is very similar to that of Diplommatina , all the teeth being five- 
cuspid in the usual arrangement 3 — 1 — r3, with the central rather broad. 

Hap. — This little shell is very abundant in the woods close to, Jawai 
among dead leaves, and I fonnd the first specimen close under the Dak 
bungalow at that place. The very white operculum with the dark central 
spot contrasting with the dark colour of the shell is a very conspicuous 
character. 

In the Naga Hills I afterwards obtained a slightly larger form to 
which the above description would apply, only that the operculum is not so 
deeply concave and is situated well within the aperture, whereas in several 
dozen specimens of Jawaiemis examined the position of the operculum is 
external. 

2. Cyathopoma Neyilei, n. sp., Plate YIII, A, Fig. o. 

Shell elongately turbinate, very closely umbilicated, covered with an 
olivaceous epidermis. Whorls rounded, with four well marked spiral ribs 
and one basal near the umbilicus. Apex blunt. Aperture rounded, peris- 
tome simple, continuous, very slightly thickened and reflected, operculum 
well within the aperture, slightly concave, minutely multispiral, with a 
large central plain area. 

A very large specimen measures alt. IT, major diam, 0*08, but some 
are only 0*07 in. in alt. Animal not observed. 
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Hab. — Kliasi and Naga Hills, in damp situations among decaying 
vegetation at about 4000 — 5000 feet, not by any means abundant. I at first 
considered it to be a Jer donut , from its remarkable similarity in external form 
to J. trochlea , Bs. ? from Southern India, but on comparison of the opereula 
I found a considerable difference. It is a smaller shell than J trochlea . 

8. Cyathopoma Gaboejstse, n. sp. 

Shell openly umbilieated, turbinate, white, multilirate. Whorls 5, well 
rounded ; there are six well marked longitudinal ribs on the last whorl, 
the interval between the 4th, 5th, and 6th being wider than that between 
the ribs above. Succeeding these below near the umbilicus can be counted 
eight very close lines of ribbing ; the whole surface between this ribbing is 
sharply and regularly striate, giving it rather a lace-like appearance. Spire 
conoid, apex high and papillate. Peristome simple, quite circular, single. 
Operculum exposed in front close to the margin of the aperture, multispiral, 
flat in front, thick and shelly in appearance. Animal not observed. 

Alt. 0*08, major diam. 0*09 in. 

Hab. — It was first taken on limestone rocks in the South Garo Hills, 
and was particularly abundant at Kywuk on the Sumessary river in the 
limestone cliff on the left bank of the river ; it must extend all along the 
southern face of the hills with the run of the Nummulitie rocks, for I have 
two specimens in my collection from the South Jaintia Hills. G. Garoense 
is very like the South Indian Q. Eeccaneme , W. Bit., in the sculpture and 
position of the operculum. 

No species of Cgathopoma have as yet been obtained anywhere to 
the north of this line of hills, not one occurred among the large collection 
of shells made in the Dafla Hills, the most eastern part of the Himalayan 
range that has as yet been explored. 

EXPLANATION OF THE PLATES. 

Hate YH. 



Oyclophorus nivicola , n. sp,, nat, size. 

Spiraculum Mevilli , n. sp., nat. size. 

Tterocyclos magnus , n. sp., nat. size. 

JSpiraculum Mspidum, Bs., sutural tube, nat. size. 
Megalomastoma tanyeheilus, n. sp., nat. size. 
Diplommatina Eomeii , n. sp., enlarged. 

levigatiis , n. sp., enlarged. 

Austeni , Blf., large var., enlarged. 

Alycceus notatus, n. sp., enlarged. 

- — Theobald i 7 Bs., var., the operculum, enlarged. 

mutatus , n. sp., enlarged. 

Dqflamsis , n. sp., enlarged. 

Tomatias grandis, n. sp., slightly enlarged. 
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Plate VIII, A. 

Pig. 1. Cyclophorus fuscicolor , n. sp. 

„ 2. Streptaulus Blmifordi , Bs. (the shorter line shews the height of the aper- 

ture, the longer, the length of shell). 

„ 3. * var. a. 

„ 4. var. j3. (tubulus.) 

„ o. Cyathopoma Nevilli, n. sp. 

„ 6, 6a. Jmvaiensis, n. sp. 

„ 65. : labial ribbon. 

„ 6c. head of animal shewing position of the eyes 

(the sketch was taken from a specimen after removal from its 
shell, the tentacles are therefore much contracted). 

„ 7. Carychium Indicum, Bs. 

„ 8. Khcmamim, Gr-A. 


XIII. — Descriptions of some new Land and Freshwater Shells from India 
and Bur malt. — By W. Theobald. 

(ftecd, June 4th ; — Bead July 7th, 1875.) 

(With Plate XIV.) 

Sesara Htj]s t gereordlana, n. sp., PL XIV, Fig. 1. 

Testa lenticular i, imp erf or at a, cornea , confertim transverse striata , ad 
apicem ohtusum et umbilicum circa laevigata. Anfractibus sex lente cres ■ 
centihus , ultimo acute sive Jilif or me carinato , et ad aperturmn (per a? fr ac- 
tus ultimi dimidium) descendente . Apertura fere verticali, marginilms callo 
tenuissimo junctis. Lalio incrassato, dentibus tribus (equidistant thus instruc- 
tor dente interiori liber o, cceteris callo brevi junctis. 

Lat. major 11*00, lat. minor (?) 11*00, alt . 5*50 mm. 

Habitat ad 4 Mizan-tounf prope ripas 4 Salwin 9 Jkminis provincid 
£ Mari chart hand procul a Maulmein . 

This interesting addition to the Sesara group was forwarded to me by 
Dr. Hungerford from near Maulmein. It recalls T. Attaranensis, Th., but 
differs in its descending last whorl, and in its teeth, which are larger and 
more equal, whilst the callus uniting the two outer ones is less developed 
than in that species, in which it constitutes a horse- shoe- shaped fillet. In 
some specimens the shell may he perforate, as it is a thin callus only which 
seems spread across the narrow umbilical opening. 

Sesara inermis, n. sp., PL XIV, Fig. 2. 

Testa sublent iculari, angustissime umbilicata , depressa , cornea, subpoli- 
ta, sed supra exilissme transverse striata . A njractibus sept cm, ultimo 
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jiliforme carinaio , non descendente. Apertura fere verticaZi . Babio sub - 
inerassato, sinmto, dentibus mdlis instructo. 

Lat. maj . 11*60, to. minor . 10*80, to. 4*80 m 

Habitat in valle jltmiinis ‘ Salw in 9 haud procul a Ilaulmein pro vine id 
Martaban. 

The exact locality where I procured this species I do not know, beyond 
that it was near the Salween. It is interesting as the simplest form of the 
group to which it belongs, having no teeth and rather feeble striation. Its 
habit, however, is quite that of a Sesara , and it comes from what is almost 
the headquarters of the group in Burmah. 

Coeasia Bottedillonii, n. sp., Pl. XIY, Fig. 3. 

Testa conoidea , obtecto-perforata , carinaia, tenui, polita , albida, trans - 
lucente, sub epidermide pallide straminea et decidua lineis exiZissimis flex- 
uosis spiraliter ornata . Anfractibus 4-J, celeriter crescentibus , ad apicem 
mammillatum paullo convexis , sed ultimo supra planato et circa umbilicum 
paullo inflato. Apertura magna subguadrata ; marginibus simplicibus 
callo tenuissimo junctis. 

Diam. maj. 25*4, diam. min. 19*5, alt. 14*8, aperturce alt. 16*0, ejusdem 
lat. 14*0 mm. 

Habitat montibus in unibrosis pro vincid TravanJcor hand procul a Ire- 
mndrum India Australia teste F. Bourdillon. 

A few dead examples of this handsome and evidently arboreal species 
have reached me through the kindness of Mr. Bourdillon, after whom I 
have named it, and to whom I am indebted for a small collection of shells 
from the same locality. Among these were Oyclophorus Hiligiricus, Gatau - 
lus Galcadensis , Myxostoma deplanatum , Micraulax scabra n. sp., JDitropis 
planorbis,Mychopoma hirsutum, the recently described Hemip lec ta Beddomei, 
JRotula indica (a large form of 28 mills and a small stout form of 17 
mills), It. Ship lay i, Sitala apicata, a single reversed arboreal Helix of the 
albizonata type ( G eotroclms Ga leadens is) , a Glessiola which seems a mere 
variety of G. parabilis , a stouter form with more arcuate columella (pro- 
bably G. Desha yes mm), and a small species not determined, a Streptaxis , 
and Hapalus Travanlcoricus, n. sp. 

Miceatjlax, subgenus novum. 

Cyclophori habitu planorbulari , testa sulco bred intus instructa , 
operculo ? 

Miceattlajc scabea, n. sp., PI. XIV, Fig. 4. 

Testa late et prof unde umbilicata, et stdeo baud profmido et ralde 
inconspicuo intus instructa , linea parum elevata externe no tat o. Anfractibus 



186 


W. Theobald — Descript ions of new Land and £No. 3, 

4 — 4|- convexis, ultimo mbinflato , celeriter crescente , dvZ aperturam non 
deseendente. Dpidermide scabra, juxia aperturam corrugata . Apertura 
parwm obliqm, subcirculari, bremier adnata, Operculo ? 

Lat. major 14*20, lat. minor 12*00, alt 6*20, aperturce lat. 6*00 mm. 

Habitat montibus in mibrosis provincice Travanhor Lidia Amtrali, 
teste F. Bourdillon. 

This is a very interesting section of the planorbular Gyclophori, unit- 
ing the Myxosioma type with the turbinate Lagoeheilus . The canal of 
Gataulus is merely, it would seem, a more highly developed and specialised 
representation of the shallow groove in this species. 

Hapaltts Tratakkorictts, Th., PL XIY, Fig. 5. 

Testa turrita , anguste nmhilicatd , ienui, ircms Imereti- cornea ; epidermi- 
de sericea. Anfractibus 5valde concerns. Apertura vertically qmdrato- 
ovata ■, marginibus simplicibus , aliqimndo cctllo tenid junciis ; labio ad 
umbilicim paiillo reflexo. 

Alt. 6*5, lat. 3*9, aperturce alt. 2*2, ejusdem lat. 1*5 mm. 

Habitat montibus in mibrosis provincice Travanhor India Australia 
teste F. Bourdillon. 

It has been suggested that this is nothing more than the young of 
Gataulus Galcadensis , numerous specimens of which were forwarded to me 
at the same time, but it differs from the young of that species -when of the 
same size, as was* seen from numerous examples. Two specimens only of 
the present form were found, both dead shells, but in fair condition. The 
form of the mouth is peculiar and the silky lustre of the epidermis also. 

Spiraculuh Bhamoeyse, n. sp. 

Testa depressa , aperio-um b ilicata. Apice elevatiusculo, sutura profun- * 
da, anfract. 4| convexis , ultimo juxta apertur am parwm deseendente . Dpi- 
dermide ienui , leviter striata , vix scahriuscula. Golore corneo-albescente f 
fascia onediana chief o, strigisque casicmeis fulguratis picio , superior thus 
lat is, inferioribus autem (sive subfascialibus) angustis . Aliqimndo unico- 
lore , corneo-stramineo. Apertura obliqua mcigna , Deristomate dupliei , 
intus ad suturem angulato-inciso ; extra alam lingidformem mbtubularem 
Iwrizontalen adnatam formante . Tubulo suturali remrvato ab apertura 
3 mm. distante. 

Diam. max. 11*00, diam. min. 8*50, alt. 5*50 (-oris diam.) apertura 
5*20 mm. 

Habitat prope BJiamo mile Iravadi Degno JBurmcmico. 

The nearest ally of this interesting form is 8. Avanun , W. EL, which 
it approaches in the recurved form of its sutural tube, but it differs in size 
and mode of colouration. In 8. Avanum , too, the linguiform projection of 
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the peristome is vertical, not as in the present species horizontal. The 
colouration, too, is peculiar, the fulgurate stripes above the peripheral hand 
being much more open or more obtusely bent than in the narrow or more 
acutely angled bands below it. 

Spieaculum bitub ipeeum, n. sp. 

Testa, depress®, late umbilicata, apiee depresso , sutum profunda , am- 
fract. 5 converts, ultimo prop e tubulmi panllo ascendente , hide descmdmte . 
JEpidermide scabriuscula spiral-iter striata; colore albido , transverse vice 
subfulgurate castaneo strigato. Berist. simpUci , expansiuscnlo , recur 
prope suturam alam formante^ tubulo brevissimo sursum spectante instructor 
Tubulo suturcdi recurmto ab apertnm 8 mm. distante . Aperiura obliqim . 

JDiam. max. (peristomate ineluso ) 18*30, diam, min. 14*00, alt. 7*00, 
apert. 7*80 mm. 

Habitat prope Bliamo cum precedente. 

This remarkable species differs from most others in possessing a dis- 
tinct tubular wing at the mouth which somewhat recalls the same feature in 
Bt. Albersi , only the tube is more free and open. The only other species 
possessing a second tube is S. Mastersi figured in the Conch. Indiea, PI. Y, 
Fig. 1, hut not described. In that species, however, the last whorl towards 
the mouth is free and the peristomial tube less complete though longer 
than in the present form. 

Steeptaxis bomb ax, Bs., PL XIY, Fig. 6. 

I give an excellent drawing of this species kindly furnished to me by 
Mr. W. T. Blanford. The species was originally described as Helix bombax 
from an immature specimen. The adult now figured was from the vicinity 
of Maulmein. 

Amphibbomus Theobalbiaxus, Bs., PL XIY, Fig. 8. 

A figure is here given of a perfect example of this rare shell, which 
was described by Benson from an imperfect example. 

G-eoteochus Calcabexsis, Beddome, PL XIY, Fig. 7. 

I also figure a specimen of this species (Beddome, J. A. S. B. 1870, 
p. 18) forwarded to me by Mr. Bourdillon from Travankor. It is slightly 
smaller than the type, measuring alt. 20, diam. major 14*80, minor 12*80, 
apertures alt. 11*00, ejusdem lat. 8*00 mm. 

Uxio Footei, n. sp., Pl. XIY, Fig. 9. 

Testa elongata , ro tun da to -quadra ta y valde incequ Hater all ab umhonibus 
angulaia , et infra et antice valde compressa, coneentriee striata et postice 
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radiatim striata. Dent Hus cardinalities fortibus, in callo costiformi posit is , 
in valm dextra duobus alter ague singulis , subverticalibus. Gicatricibus 
mlde depressis. Fallii impressione valde conspicua. 

Diam . maj. 97, minor 40, crass. 25 mm. 

Habitat in Kistna f amine prope < Gutparba falls teste A. E. Foote. 

This shell has its valves divided into two subequal areas by a strong 
ridge running back and down from the beaks. The lower and anterior por- 
tion is strongly compressed, simulating the appearance of Area subtorta , 
though there is no true £ version’ in the valves. The strong cardinal rib 
which supports the cardinal teeth is also a marked feature of this species, 
as well as its radiating strise intersecting the concentric lines of growth. 
Unfortunately the beaks are much decayed in my two specimens and their 
sculpture wholly effaced. 

I am indebted to my colleague Mr. Foote for both shells collected by 
him at the £ Gutparba’ falls. 

Pisiditjm Bohbata3s t um, n. sp. 

Testa subovali , tumida , tenui , incequilaterali , postice roiundata , viz 
truncata ; antice roiundata elongata ; exilissime et confertim concentrice 
striata ; dente cardinal i minutissimo ; dentibus lateralibus in vale a dextra 
gemmis , in sinistra autem singulis . 

Lat. 4*30, alt. 3*70, crass. 2-70 mm. 

Habitat in Indice occidental is r eg lone “ Western Ghats ” dicta , teste 
W. T. Blanford. 

I have long had specimens of this shell from Western India, and it is 
the same as that mentioned by Mr. JSTevill when describing his F. Glarhea - 
mm (J. A. S. B., 1871, Part II, p. 9, PI. I, Fig. 4.). The subangulation 
mentioned by Nevill is more discernible in young shells than in adults, 
which are symmetrically rounded. This species is extremely closely allied 
to F. Glarheanum , but is more convex posteriorly. By an inadvertence of 
the describer the posterior side of F. Glarheanum is described as the 
longer instead of the anterior as correctly shown in the figure. 

PlSIDIUM NeYILLIAISUJM, 11 . sp. 

Testa trigona, tumidiuscula, tenui , inceguilaterali , postice mo dice con - 
vexa, antice elongata , subacuminata, exilissime concentrice striata ; umboni - 
bus Icevigatis. 

Lat. 3-60, alt. 3*50, crass. 2*20 mm. 

Habitat prope Iturhi. 

A single specimen only of this species was communicated to me by Mr. 
G. Nevill. Its trigonal form most readily distinguishes it from its 
allies. 
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Pisidittm Atkinsonianitm, n. sp. 

Testa subovali, mx tumida , incequilaterali , antice elongaia , utrinque 
rotundata , , pallide cornea , concentrice striatula, et lineis paucis (4 — 5) 

incrementi fortioribus signata. 

Lai . 8*30, alt . 2*70, 1*80 ». 

Habitat ad Tonglu in Sikkim ad 10000 J. alt., teste W. S. Atkinson. 

Compared with. P. Bombay anum this is a smaller, flatter, and less 
inequilateral shell. My specimens were given me by Mr. H. F. Blanford, 
who received them direct from the discoverer. 
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Panesthia. — By James Wood-Mason. 

PANESTHIA MONSTBTTOSA, n. sp. 

Ingens, apt era, aterrima, nitida. Corpore crassissimo. Tegumento 
valde indurato. Pronoto in maribus valdissime, in foeminis modice, inequali 
et impresso ; bituberculato ; incisura profunda, lata, medio recta et linea 
elevata marginata, lateribus cornigera, eornubus in mare magnis, in femina 
modicis, reflesis, apice plicatis. Abdominis segmentis basalibus infraque 
supraque sparsim minute punctatis, ultimo laminaque supraanali punctis 
erebrioribus necnon grandioribus conspersis hac postice 5-dentata. Pedibus 
validis, spinis tibialibus fortibus armatis ; femoribus anticis trispinosis. 
Long, corporis maris 58 mm. ; pronoti 14-J, pronoti lat. 19-|, incisure lat. 6 ; 
mesonoti long. 9, mesonoti lat. 21-| ; metanoti long. 8, metanoti lat. 28 ; 
abdom. long. 30, abd. lat. (ad medium) 23. Long. eorp. fem. 52. 

Hab. — A male and a female from Southern India (K. C. Beddome). 

This fine insect offers a curious resemblance to the Gromphadorhina 
porientosa , Sehaum, from Madagascar. 

Panesthia Wallacei, n. sp. 

Aterrima, nitidissima. Pronoto ut in P. morione sed nitidiore et dis- 
tinctius crebriusque punctato. Abdomine sparsim punetulato, punctis 
apicem versus sensim frequentioribus ac paullo majoribus ; segment o ultimo 
marginibus integro angulisque posticis vix producto ; lamina supraanali 
disco parce fulvo-pilosa, postice rotundata, tota Integra, dentibus lateralibus 
nullis ; lamina subgenitali confertim grosse punctata. Cercis tumidis, 
fulvo-pilosis. Tegminibus alisque pene ut in P. morione ; abdominis 
apicem longe superantibus ; venarum omnium parte apicali perspieua utrin- 
que pallida, subhyalina ; illorum vena anali recta impressa hyalina. Femo- 
ribus anticis basin versus bidentatis. Long, corporis maris, 36^- mm., 
pronoti 9f, pronoti lat. 14, long, tegminum 40, alarum 35, abdom. 18, 
abd. lat. (ad medimn) 16. 
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Hab. — A single male from Sinkep Island, near Singapore. 

Pakesthia platipeisttis, n. sp. 

Aterrima, nitidissima, pulelierrima. Pronoto antice granulate, postiee 
medio sparsim, ad latera confertissime, pnnetato ; aliter ut in P. Javcmico . 
Ocidis maculisque ocelliformibus fiavidis. Tegminibns Isetissime fiavis, 
singulis maeulis duabus nigris, una parva ad basin, alteraque magna orbicu- 
lar! pone medium posita, notatis ; vena anali elevata potius quam impressa, 
fortiter arcuata ; abdominis segmenti ultimi apicem vix attingentibus. Alls 
apice flavo-marginatis. Antennis apicem versus flavido-annulatis. Abdo- 
minis segmentis dorsalibus punetatissimis ; ultimo laminaque supraanali 
punctis grossissimis : bac margine postico 5-dentata, angulis lateralibtis 
latis : illo angulis posticis acutissime producto ; segmentis ventralibus latere 
punctatis, medio vix punctatis ; lamina subgenitali conspicua, Irnvi, politis- 
sima, eonvexa. Pemoribus anticis muticis. Larvis tbtis aterrimis. Long, 
corporis $ 87-45, $ 48 mm. ; pronoti $ 10—18, $ 10i ; pronoti lat. 
$ 141—17-1, 2 ; lon o* tegminum $ 29—58, § 29f. 

Hap. — N umerous adult and immature specimens of both sexes from 
the Naga Hills (J. Butler and Godwin- Austen), Brahmaputra Yallej 
(A. W. Chennell), and Bikrang Valley (Godwin- Austen) . 

Pamsthia Saussttrxi, n. sp. 

2 P. mandarinea , Saussure, Melanges Orthopt., p. 100, PL 3, Fig. 23, non p. 40, 
PL 1, Fig. 2o. 

I have recently received from Johore in the Malay Peninsula a line 
series of specimens of P. 'mandarinea, none of which exhibit the least 
approach to the remarkable structure of the abdomen seen in the insect 
described and figured by Be Saussure as the supposed female of it. The 
larvse of P. mandarinea , moreover, are jet-black throughout, while those of 
P. Saimurii are deep black-brown symmetrically variegated with pale test- 
aceous on every part of the body, including the legs, which are ringed, the 
antennae, which are tipped, and the head, which is triply banded, with the 
same colour. A further reason for refusing to accept the insect figured by 
Be Saussure on PL 8 (op. supra cit.) as the female of the one represented on 
PL I is, that the latter is itself also a female, the sides of the pronotum in 
the true males of which are produced into huge curved horns each separated 
from the broad semioval median lobe covering the head by a deep rounded 
emargination. 

Hab. — A single specimen of the male from Sikkim (L. Mandelli). 
This insect having been captured just prior to the last moult, the organs 
of flight are still in rudiment, and the pronotum is still non-emarginate. 
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XV. — Fifth List of Birds from the Hill Banges of the North-Bast Fron- 
tier of India . — By Major H. H. Godwin- Austex, F. B. G. &% 
F. Z. S., Deputy Superintendent Topographical Survey of India , 

(Reed. September;— Bead Dec. 6th, 1876.) 

(With Plates V, VI, IX.) 

The present list includes birds principally from the Mimipnr Hills, 
obtained by Messrs. Ogle and Robert in the field season of 1873 — 74, by Mr. 
A. W. Chennell in the Eastern Naga Hills, and by myself in the KMsi Hills 
in 1875. The above-named members of No. 6 Topographical Survey Party 
deserve not only my best thanks but those of all interested in ornitho- 
logy for devoting so much of their spare time to this branch of natural 
history. Mr. Bobert in particular has added a number of new species by 
his zeal in collecting, and I am glad his name is now associated with one of 
the most interesting of the birds discovered, viz., a Sphenociehla . All 
the new forms were described in a joint paper by Viscount Walden (now 
Marquis of Tweeddale) and myself, published in 4 The Ibis’ in 1875, but I 
have given the descriptions again in full. Diming the past winter (1875 — 
78), Messrs. Ogle and Chennell have made another collection in t he Nag a 
Hills, and we may therefore expect a few more novelties, as new country on 
the eastward has been penetrated and surveyed, and for this purpose many 
of the higher peaks were ascended and cleared. The people (Nagas) have 
been most hostile throughout the season, and as It must have been almost 
impossible for the shikaris to be much about by themselves in the jungle, I 
do not anticipate a very large collection. 
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The addition of the following 86 species brings up the record from the 
eastern districts and hill-frontier to 528 species, a number which, with so 
many zealous collectors in the party, I trust will be still further augmented 
before the survey is completed. 


16. Hypoteioechis chicqueea, Baud. 

From Sylhet. 

18. Eeytheopes (Ceechkeis) Peeotehsis, Swinhoe. 

This specimen was submitted for identification to Mr. Gurney, who 
says it is too immature in plumage to enable him to decide whether it is 
really the above or the European species, and who, moreover, doubts the 
validity of JEJ. Belcinensis. But as birds from the Naga Hills are far more 
likely to be similar to those from China, I have given it Swinhoe’s title, 
following Jerdon in his * Supplemental Notes to the 4 Birds of India” 
in 4 The Ibis’ for 1871. 

25. Accipitee yiegattjs, Temm. 

Obtained by Mr. Chennell near Debrughur. 

41a. P olioaetxj s plumb eus, Hodgson. 

I have a fine specimen, evidently a female, from the Naga Hills, agree- 
ing with Dr. Jerdon’s description in his Supplementary Notes (op. supra 
eit. p. 336). This was sent for identification to Mr. Gurney, who in reply 
says — 44 The one marked Tmmilis is plumheus of Hodgson, which I think 
must be admitted as a good sj>ecies.” Mr. Sharpe, in his 4 Catalogue of the 
Aecipitres’, does not recognize P. plumheus , but places it as a synonym of 
P. ickihyaetus , considering Hodgson’s drawing an unfinished picture of the 
large species \ but Hodgson surely would not have omitted, even in an un- 
finished drawing, the broad -white bar on the tail, the colouration of the tail 
being the most important character both in P. Inmilis and P. plumheus , 

The description of the bird now recorded will run as follows : 

On back and shoulder of wing pale umber-brown, with ash-coloured 
feathers coming in on the centre of back ; the tail is of the same colour but 
darker, increasing in intensity to the end, with no white save at the very 
roots of the rectrices. Head hoary grey, passing into ashy brown on the nape, 
with an admixture of some pure plumbeous feathers. The primaries are 
very dark umber-brown, some of the larger coverts splashed with a more 
rufous paler brown, the traces of the previous phase of colouration ; the first 
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and second are inside slightly mottled with white on the inner web. Side 
o£ head and the chin ashy, passing into hair-brown on the breast. Thighs, 
abdomen, and under tail-coverts pure white. The lower back has vinous 
reflections in certain lights. 

I have been able to compare this fish-eagle with a male of P. Immilis 
from Malacca, and although the plumage is almost identical, save for the 
greyer tint of the latter, the difference in size is more remarkable. The Naga 
bird is in point of size of wing and tail nearly equal to P. ichthyaeim but 
with far feebler bill and talons. P. 'plumbem would appear to be the more 
robust Indian representative of the smaller Malayan P. Immilis . 

94*. Cheeidgn ETibalensis, Hodgson. 

From Konchungbum. 

1355. Alcedo Beavani, Walden. 

Comparing a very large series of A. Asiatica ( ■=. MeninMng , HorsfcL), 
A. Moluccensis , and A. Beavani , the distinctly rich lazuline tint of the 
upper surface in A. Asiatica is most apparent. In A . Moluccensis and 
A. Beavani this blue has a greenish tinge of torquoise, while beneath 
A. Beavani has the rich sienna-brown of A . Asiatica . Such slight 
differences of colour as those mentioned above are very subtle, but, though 
in many forms they are very constant when a number of birds are placed 
side by side, it is quite impossible to settle such fine points of divergence 
by comparison with coloured plates, as, I notice, is occasionally done. My 
specimen was obtained on the Sussa river, near Debrughur. 

W. 2-67 inches, T. 1*2, F. 0*35, Bf. 1*7. • 

It agrees exactly with specimens from Cochin China in Lord Walden’s 
collection. 

I have examined 23 skins of A. Asiatica from the following places, 
Eastern (Soerabaya) and Western Java, Sarawak, Malacca, Lombok, Togian 
Islands, Marup, Penang, Labuan, and Macassa ; 6 specimens of A. 
Moluccensis , from Cebebes, N. Ceram, Jololo, and Amboyna (type) ; and 
6 examples of A. Beavani from Sadya, Debrughur, the Andamans, Manbaum, 
Burmah, and Cochin China. 

160^. Picus atbatus, Blyth. 

A specimen of this woodpecker obtained at Thingra in the Munipur 
Hills agrees with Burmese examples. It has been lately figured by Lord 
Walden in the * Ibis’ for July 1876, in his interesting notes on the late 
Colonel TiekelPs fine series of excellent and truthful drawings of Indian 
birds, which, with the MSS., have been presented to the Zoological Society 
of London. 
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160Z>. Pictjs maoterinixs, Gould, var. 

This species has for its nearest ally in these districts P. maj oroides, 
hut the outer tail-feathers are white with narrow black bars, in contradis- 
tinction to P. maj oroides, in which they are black with broad white ones. 

Above it is the counterpart of P. maj oroides : the back, wing, and tail 
rich velvety black ; spots on the wing-feathers moderate ; a very large and 
conspicuous white wing-patch formed by the secondary coverts ; a scarlet 
band on the nape ; a white frontal band extends through the eye to the 
ear-coverts and side of the neck, the portion near base of bill and the ear- 
coverts being pale flaxen. Beneath : the chin white ; throat and upper 
breast earth-brown, with a pale scarlet gorget bordering a black patch, 
which, commencing at the gape, widens and extends down the side of the 
neck, a few pure white feathers separating this from the earth-brown of 
the throat ; flanks white ; the tail has the two outer feathers white, 
barred with black on inner web, the outermost has two spots on the white 
outer web, and in the penultimate this web is entirely white ; tips of the 
four outer tail-feathers ferruginous ; the abdomen and under tail-coverts 
are crimson. Bill dark plumbeous, rather stouter and blunter than that of 
P. maj oroides ; legs equal in size. 

L. about S inches, W. 5*0, T. 3*68, t. 0*85, Bf. 1T7. 

Hae. — W as obtained by Mr. Wm. Robert at Gonglong, Munipur Hills. 

It differs from P. manderinus, Gld., in being smaller, in the white on 
the wings' being more conspicuous, in being browner on the throat and 
breast, and in its whiter tail. In the specimen of P. manderinus in the 
British Museum with which I compared it, the outer web of the penultimate 
tail-feather has a black spot. 

238«. Bicjeijm olivacettat, Walden. 

A specimen from Samaguting turns out to be identical with those 
from Tonghu, Burrnah. Blyth must have been mistaken w r hen he says he 
saw L>. minimum in abundance at Moulmein : the species he saw must 
have been either D. vireseens or D. olivacemn, probably the former. 

245. Certhia discolor, Blyth. 

L. about 5*75 inches, W_. 2*54, T, 2*9, t. 0*60, Bf. 0.5S. 

Naga Hills. 

248. Sitta Himalaxensis, Jard. and Selby. 

Annul, Munipur Hills. 

There are several skins in the collection. Interesting as being the first 
record of this nut-hatch so far to the eastward. 

W. 3*0 inches, T. 1*70, t, 0*65, Bf. 0*60. 
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803. OxoBiSris micoxoE, Blyth. 

This bird, hitherto only obtained in Sikkimt, I have from the Khasi 
Hills. Among Col. Tickell’s drawings there is one of this species under the 
title Bumyias melanops (vide Lord Walden in op. supra, cit., p. 358), 
shewing that it extends southwards into Akyab. 

317. Aothtpes mootligee, Hodgson. 

Gonglong, Munipur Hills. 

332^. Pxoepxga Eobeeti, Wald, and Aust. 

The following is the original description of this species published in 
‘ The Ibis’ for 1875, p. 252. 

“ Above olive -brown, each feather pale-centred and fringed or tipped 
with dark brown. Lores albescent. Between the eyes and the rictus black. 
A well-defined streak extending from above the eye down each side of the 
head, fulvous. Ear-coverts cinereous at base, brown towards the tips. 
Chin and throat pure white, each throat -feather being terminated by a 
small black triangular drop ; as the tips of the feathers overlap, these 
drops from continuous black lines, the two principal ones descending from 
the angles of the under mandible. Cheeks ferruginous, each feather with 
a black terminal drop. Pectoral and abdominal feathers pale brown, with 
broad pure white or fulvous-white centres. Under tail-coverts bright 
ferruginous yellow. Plumage on the rump loose, soft, and dense, com- 
pletely concealing the short tail, and being of an almost uniform ferrugi- 
nous brown colour. Wings when closed, dark chocolate-brown, most 
intense on the secondaries. Most of the wing-coverts distinctly tipped 
with almost pure white, so also the inner tertiary quills. Bectrices chocolate- 
brown.” 

“ Bill from nostril 0*37 inch, wing 2T5, tarsus 0*75, tail 1*15.” 

This bird was found at Asalu and also at Chakha in the Munipur hills. 
In my first list it is recorded under the name of Fnoegyga caudata , Blyth. 
It closely resembles Turdinus brevicaudatus, especially in the upper plumage, 
but may be at once distinguished by its smaller size and diminutive tail. 

8325. Pjstoepyga chocolatusta, Wald, and G-Aust. 

Described in ‘ The Ibis/ Vol. V, 1875, p. 252, as follows 

u Above olive brown, each feather fringed with a somewhat fainter 
tint, thus imparting' a subdued scaly aspect to the back. Wings and tail 
choc date - brown. Upper and under tail-coverts ferruginous brown, bright- 
est on the under coverts. Lower surface generally ferruginous brown, many 
of the abdominal feathers being largely centred with white or fulvous white. 
Pectoral feathers with minute terminal white drops, or some with narrow 
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white or fulvous white centres. A few almost white feathers on the middle 
of the breast. Chin white; gular feathers white, with pale fulvous or 
ferruginous edges. Bill dark brown. Legs pale flesh-colour.” 

“ Bill from nostrils 0’25 inch, wing 1*87, tarsus 0*75, tail 1*75.” 

“ Described from a specimen obtained at Kedimai in the Munipur 
Hills.” 

Having obtained specimens of this bird at Shillong in June 1875, I 
can add a few additional notes from birds in the flesh. The specimen first 
described is evidently in an immature stage of plumage. In the adult, the 
lores are pale over the eye also, the border of lower mandible is white, the 
under surface is more rufous, there is no sign of white tippings to the breast 
or abdominal feathers, the irides are red-brown, and the legs pale horny. 

In the Jardin des Plantes at Paris, where Mr. Oustalet very kindly got 
out for my inspection the fine series of .birds collected by Pere Armand 
David in Moupin, Setehuan, &e., there is a Bnoepyga very close to this form, 
the P. Halsneti of A. David, which is speckled all over with whitish on a pale 
mnber-brown, has a pale rufous moustachial streak, a white throat, and 
a finely barred tail. 

335. BntAPOE MALACOPTILTTS, Blyth. 

Munipur Hills. 

362. Meeula albocixcta, Eoyle. 

Eemta, Munipur Hills. 

W. 5*65 inches, T. 4*1, t. 1*5, Bf. 0*78. 

367®. TuEDtrs pallidus, Gmelin. 

375. Paeadoxobxis bupiceps, Blyth. 

Hemeo Peak, North Cachar, 

377. Chlekasictjs ettpiceps, Blyth. 

Baladhan, Cachar. 

378®. Stjthoea MOTiPUEEisrsis, G-Austen and Walden. 

Described in c The Ibis’ for 1875, p. 250 as follows : — 

“ Crown of head cinnamon-brown, becoming more olivaceous or fulvous 
green on hack ; shoulder of wing greenish umber. Primaries black, the 
first four edged white, the rest crossed with a bright fulvous bar on the 
outer webs ; the secondaries edged broadly with fulvous, and a few of the 
last tipped white on inner web. Tail ruddy fulvous at base, paling towards 
the end, which is dusky and indistinctly barred, a broad supercilium 


1876.] 


Kill Ranges of the JSf. JE. Frontier. 197 

black, lores and narrow circle round tbe eye pure white. Ear-coverts and 
side of neck grey ; chin and throat black, merging into pearly grey and 
white on the breast ; under tail-coverts pure white.” 

“ Length 4*5 inches, wing 1*8, tail 2*4, tarsus *77, bill at front 0*28.” 

This is another fine species discovered by Mr. Wm. Eobert, near Kara- 
Khul, in the Munipur Hills. Several more specimens were shot in the 
following field-season by Mr. Chennell, in the Eastern Kaga Hills. A 
second species very close to it was discovered by myself in the Dafla Hills, 
and named S. Daflaensis. This may be known by its smaller size, far brighter 
crown, and grey chin instead of the jet black one of $. Mimipnremis. 

S86a. Ptctoehis axtieostbis, Jerdon. Plate IX. 

I have alluded to this species in my ‘ List of Birds from the Dafla 
Hills.’ There is I find a specimen among the birds collected the same 
season by Mr. A. Chennell in the neighbourhood of Sibsagar. For some 
time I failed to discover what had become of the type, but, Mr. Sharpe 
having since found it in the British Museum and very kindly called my 
attention to it, I have been enabled to compare my specimen. I do not 
hesitate to pronounce the two the same, although Dr. Jerdon’s specimen is 
somewhat different in colouration, being whiter on the chin and upper breast ; 
it is, however, paler throughout and appears to me to have faded con- 
siderably, having all the appearance of having been packed in a damp 
state, with perhaps some carbolic powder. Some skins of mine that got 
damp in transit to Calcutta, I noticed, lost much of their brilliancy. 
The dimensions are the same. 

This bird ought to be found again in the high grass of upper Burmah, 
and no doubt would be found, if zealously looked for. 

388 a. Alcippe pttsca, n. sp. 

Above — head and nape dull grey ; back olivaceous ochre, richer and 
more ochraeeous on the rump. Tail umber-brown edged with the same 
colour as the back. Wing rich ochry brown, fulvescent ochre inside as well 
as on the flanks and thighs. Ear- coverts dull brown, chin sullied white. 
Bill and legs horny. Irides ? 

L. about 5*75 inches, W. 2*85, T. 2*7, t. 0*87, Bf. 0*47. 

The above dimensions taken from skin. 

Hap. — Four specimens were obtained by Mr. A. W. Chennell in the 
Naga Hills. 

Having remembered to have seen a very similar bird in the Jardin des 
Plantes, I forwarded a specimen to M. Oustalet, who very kindly 
examined it and gave me the following particulars : — -It has a strong like- 
ness to an Aleigijpe from Fokien named by M. A. David, Aleippe Knell ; 
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the tint of the head, back, and abdomen are nearly the same, but there are 
differences worthy of notice. 1st, A. Kueti has the bill decidedly shorter 
than A. fusca, 11 millims. instead of 13, taking the measurement along the 
culrnen, and 14 instead of 18, from the gape; the tarsus having the same 
dimensions in the two birds. 2ndly, the chin and the upper part of the 
breast are pure grey, and not pale fulvescent (fame clair), as in A. fusca. 
3rdly, the tint of the flanks is less fulvescent ochre, more mixed with 
green. 4thly, the internal webs of the tail-feathers are scarcely darker 
than the external, instead of being blackish as in A. fusca. Lastly, the 
wing is shorter, O' 65 mill, against 0’72 mill. M. Oustalet is of opinion 
that the two are quite distinct though closely allied, A. Hueti being nearer 
to A . JSfipalcmis. Another close form is A. Morrisonia from Formosa, 
which differs in being more rufous above, grey-cheeked, and smaller. 

391&, Sphejtocichla Boberti, Wald, and G-Aust. Plate YI. 

The original description in * The Ibis’ for 1875, p. 251, is as follows ; — 

“ General colouration throughout dark umber-brown, richer on the 
wings and tail, which are closely barred with black ; feathers of the nape 
and back edged with darker brown, and with an inconspicuous pale spot 
near tip ; these spots are more defined on the side of the neck, The 
feathers of the throat, neck, and breast are lanceolate, with a white edging 
showing as Y-shaped markings ; towards the abdomen these become less 
conspicuous, and only a ; few white spots dot the flanks. Bill grey, pale 
beneath and at tip. 

<£ Length about 6*5 inches, wing 2‘S, tail 3'0, tarsus 0*93, bill at front 
0*87, depth at base 0*40. 

“ Shot on Hemeo* Peak, North Caehar hills, and also in the Munipur 
Hills.” 

A second species of this new genus from the Naga hills was a highly- 
interesting prize, and it is one of the finest things for which we are indebted 
to Mr. Wm. Eobert. The form from the Darjeeling hills is quite distinct : 
is a much smaller bird, without any Y-shaped markings on the side of the 
neck and breast, and of a different tint of brown ; the bill, moreover, is 
not so compressed and wedge-shaped above — a character that links it to 
BtmJiym nigriceps , which in its dark coloured head approaches the same 
kind of colouration. 

406. XlPHORHAMPHIJS STOERCILIARIS, Blyth. 

Konchung-bmu Peak, Munipur Hills. Similar in every respect to the 
Darjeeling bird. 


* Femes by mistake in the 4 Ibis.’ 
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„ 498. Buticilla Hodgsokii, Moore. 

From the Eastern Naga Hills. 

L. abont 6 inches, W. 3*28, T. 2*85, t. 0*90, B£. 0*40. 

A young female is thus described in my note -bo ok : — 

Olive brown above, upper tail-coverts and tail pale rufous, central 
feathers brown. Wing umber-brown, the primary coverts faintly tipped 
dusky ; the outer and basal half of the secondaries white. Throat and 
upper breast dusky brown ; whitish on the middle of the abdomen ; under 
tail-coverts very pale rufous. 

W, 2*85 inches, T. (frayed) 2*3, t. 0*9, Bf. 0*45. 

541. Cisticola Tytlebi, Blyth. 

Sengmai, Munipur valley. 

Compared with the type from Dacca in the Indian Museum, Calcutta. 

This is a very distinct species, with very pale ochre head and breast, 
and tail black both above and below. 

552A Niobistis albiventbis, n. sp. 

Above — dark rich umber-brown, paler on the shoulder of the wing ; 
tail and wing of same colour. Chin sullied white, each feather slightly 
tipped dusky ; the throat greyish white ; upper breast crossed by a band of 
pale rufous ; lower breast and abdomen white ; flanks rufescent brown ; 
under tail-coverts rusty ; pale rusty inside the wing. A palish circle round 
the eye. Bill horny brown above, pale beneath. Irides P 

L. about 4*75 inches, W. 2*1, T. 2*2, t. 0*87, Bf. 0*45, hind toe and claw 
0*58, mid toe and claw 0*80. 

Hab. — S engmai, Munipur valley. Obtained by Mr. W. Bobert. 

It is very close to Rfiornis assimilis , Hodgson, but is larger “and more 
strongly built, and of darker plumage throughout, for whereas the latter 
is of a greenish hue generally, the above form is rufescent. The tarsi and 
feet are particularly strong and the mid-toe very long. The bill is identi- 
cal as regards the nostrils, but is rather deeper and stronger. 

610. Ptebythbitjs bueiventeb, Blyth. . 

619#. Menxa eueiotbabis, Mandelli, S. E., p. 416, July 1873. 
if. collaris , Walden, August 1874. 

Included in List of Dafla Birds.’ 

Until our bird is compared with Mr. Mandelli’s from Darjeeling we do 
not know for certain that they are identical. 

26 . 1 . ' 
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619 h. Minla Mandellii, Godwin-Austen. 

Was described in the Ann. and Mag. Nat. Hist. January 1876, and 
included in the e List of Birds of the Dafla Hills’, with full description. It 
is a very common bird in the Naga hill-ranges. I noticed a bird in the col- 
lection at the Jar din des Plantes from Western China very closely allied 
to these two species, named by A. David Ixidus super ciliar is : the head 
above brown; back greyish olivaceous; tail dull rufous brown; a black super- 
eilium from behind the eye to the nape ; lores pale ; throat and breast dull 
white ; flanks greyish. 

6860 . Acbibothebes albocotcta, Wald, and Aust. Plate Y. 

Is thus described in 4 The Ibis’ for 1875, p. 251 : — 

u Top of head glossy black, feathers rather elongated, and a white 
collar on back of neck ; back dull grey-black, with a slight green tinge, 
and with a tendency to purple on the shoulders and wing- coverts. Tail 
black with green reflections. Primaries black, white at base, forming a 
wing-band ; secondaries warm sepia-brown. Beneath dull but dark green- 
ish grey. Upper tail-coverts black, tipped white, and arranged in bars. All 
the tail-feathers tipped with white, except the two centre ones. Bill 
and legs yellow. 

“ Length about 9 inches, wing 5, tail 3*5, tarsus 1*4, bill at front 0*91.” 

Appears numerous in the Munipur valley, where it was obtained by 
Mr. Wm. Eobert, another important discovery by that indefatigable collec- 
tor. 

727. Myceeobes melajstoxaxthbs, Hodgson. 

From Konchungbum, Munipur, obtained by Mr. Wm. Eobert. 

$ W. 4*9 inches, T. 3*2, t. 0*82, Bf. 0*85. 

$ 4r6 „ 2 * 8 , 0*80, 0*83. 

736. Peopyebhula sbbhemachala, Hodgson. 

Bemta, Munipur. 

750. Cheysomiteis spixoides, Vigors. 

From Hhajinghon, Munipur. 

867. Scolopax BE STIC ola, Lin. 

The woodcock was now and then flushed in the woods of the Naga 
Hills, but was not common. 
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Additional notes on the Birch of previous Lists. 

Miceostistts badius, G-melin. 

There are in the collection two specimens, one an adult and one in 
immature plumage, from the Eastern Naga Hills. Jerdon remarks that 
there is a dusky reddish nape, only conspicuous when the head is bent for- 
wards : in my specimen this is far more pronounced and forms a dull rusty 
band quite half an inch wide. In the young bird this rusty band is also 
to be seen coming in on the sides of the neck but not quite meeting in 
the middle, agreeing with a description of an adult by Mr. A. O. Hume in 
his ‘ Scrap Book,’ p. 121. 

205. Hieeococcyx varius. 

Of £ Fourth List’ should be H. spare erioides, Vigors. 

SlPHIA SUPERCIBIARIS, ? . 

I refer a specimen from the Naga Hills to the female of the above, 
and give a description of it, as none is to be found in J erdon, among whose 
collection of drawings is .a figure of the same sex with dimensions. 

Above — head and back dullish olivaceous green ; wing umber-brown with 
rather strong rufous edgings ; tail the same colour, with only the faintest 
rufous tinge. Chin dull pale ferruginous ; breast darker, with a sordid green 
tinge on the flanks ; under tail-coverts white, as also the extreme base of both 
webs of the outer tail-feathers, which in this respect assimilate with those of 
the male, where we find a greater extent of white. 


L. 

w. 

T. 

t. 

Bf. 

Haga Bird : about 4 inches, 

2-2, 

1*65, 

0*67, 

0-37. 

Dr. Jerdon’s 1 
measurements, j * ” 

2* 

If, 

** 

T¥» 

z* 


Muscicaptjla jestioma, Hodgson. § 

I am indebted to Mr. A. W. Chennell of the Topographical Survey 
for this specimen. I had previously obtained several males at Shillong 
Peak and in the forest near Mairang, but had never secured a female. 
Hr. Jerdon had apparently seen the male only, for no description of the 
female is given by him. 

Above ashy, with an olivaceous tinge, rather rusty near base of bill ; 
wings and fail plain umber-brown. Beneath sordid white. 

W. 2-22 inches, T. 1*6, t. 0*61, Bf. 0*35. 
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Yolvocivoba MEL 4 f chistos, Hodgson. 

As the description of immature forms is of great interest, and as none 
is given in the 4 Birds of India,’ I append one of a young male of this 
species obtained at Shillong. 

Above — pale ochraceous mottled with black on the head, barred with the 
same on lower part of back, each feather having a subterminal black band, 
grey at base ; primaries and secondaries, especially the latter, are all tipped 
cream colour, as well as the primary and lesser coverts, forming two distinct 
bands ; tail-feathers all tipped white, the outermost broadly so. Beneath — • 
greyish white tinged with pale rusty and barred pale grey. 

This young bird was shot about the middle of June. 

P ABAD OXOB3TIS AVSTENI, Gould. 

Extends into the mountain region of Western China. Examples were 
obtained by Pere Armand David, and are in the collection at the Jardin 
des Plantes. 

Layakdia bebi&inostjs, G-Austen. 

In the dimensions given of this bird, in 4 Fourth List’ (J. A. S. B. 
Pt. II. 1874 p. 164), the tarsus should be 1T6 not 1*6 inches. 

582. Peixia elaviyenteis. 

Lord Walden, in his Supplemental Notes to Blyth’s Catalogue of the 
Birds of Burmah (J. A. S. B., 1875, p. 118), alludes to the presence of a 
well-marked white supercilium in examples of this species from Munipur ; it 
is not, however, a constant character even there. Among the specimens last 
obtained near Tezpur, Assam valley, some have the whole side of the head dark 
grey even to the lores, and noticing the variation I made a drawing of it at 
the time from a fresh bird. We thus have an interesting gradation from 
this state of plumage into one with pale lores and yet another where 
this is developed into a well marked supercilium. 

IXELTJS STBIATTTS, Blyth. 

Of 44 First List,” p. 109, is Ixulus castaniceps , Moore. 

IxiTETTS CASTAXICEPS. 

Of 4 Fourth List,’ p. 169, is a new species. Dr. Jerdon, who had never 
seen true Ixulus castaniceps described by Moore, when looking over my first 
collection at Cherra Poonjee, gave it the above title. I have since described 
it under the name of Minla Mmdellii in Ann. Mag. Nat. Hist. Jan. 1876, 
and the description has been repeated in full in the 4 List of Birds from the 
Dafla Hills’. It may after all be Mr. Hume’s Broparus dub ms . 
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Sphefocebctts spuentieus, Vigors. 

In the collection under review, specimens of this bird have red feet 
and legs, as described in Jerdon ; curiously enough, however, Khasi Hill 
birds, obtained near Shillong in May, have them yellow, and hence it was 
that when recording the specimens in my field-note-book, I entered 
them under the genus Crocopm : in no other point can I detect the slightest 
difference. 

795. Tttetttb Sttbatensis, Ganelin, white var. 

This very pretty albinoid variety is rather smaller in size than ordinary 
specimens. It is white throughout, the black of the nuchal patch with 
the white spots being replaced by pale ash-grey, as well as the darker 
portions of the wing and base of the tail-feathers. This interesting 
variety was shot at Lakhipur in Kachar. 

82. Abboeicola toeqtteola, var. 

In my last list I recorded a female of A. rufogularis from the Haga 
Hills, no male having been seen. Among Mr. Robert’s birds there are several 
fine wood-partridges with red heads, and from the same locality another 
female similar to the one I got under Japvo Peak in 1872 — 73. This I now 
refer to A. torqueola , instead of to A. rufogulare, the place of which in the 
list must be taken by the former name. Compared with A . torqueola from 
the Simla Hills, 1ST. W. Himalaya, there are several small but well-marked 
variations, entitling the Haga bird to be considered a variety. The legs of 
the above-mentioned female are, I find, recorded in my field-book as pale 
fleshy violet, and if Jerdon is right in giving red as the colour of those of 
A. torqueola (which I find is the colour noted of a specimen of A. intermedia 
from the Naga Hills obtained at the same time and place), the Haga bird 
would be worthy of a new title. Do the legs of the males and females differ P 

347. Hydeobata Asiatica, Swainson. 

This bird is pretty numerous in the streams that flow from the peak 
of Shillong. Jerdon does not mention the remarkable white circle round 
the eyes. The adult plumage is as follows : — 

Above — dark dull umber-brown ; beneath and sides of head sooty black. 
A lunular white patch both above and below the eye, the lower being the 
larger ; this is its most characteristic point, and it is very conspicuous in 
the living bird, but in a badly skinned specimen is not to be made out. 
Irides dark brown. Legs dark brown ; the scutse in front of tarsus pale 
leadgrey. Bill black. 

Length about 8 inches, W. 3*8, T. 2*4, t. 1*3, Bf. 0*87. 

During the months of May and June, great numbers of different 
species of JDrgmoecinae are to be found breeding on the high grass-lands of 
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the Khasi Hills, and I came upon a large number of their prettily con- 
structed nests, and secured the eggs of S.fuliginosa , Oisticola schoenicola , 
Brinia Kodgsoni , &c., the old birds of which I shot at the time. These 
nests were generally about two feet above the ground, and constructed of 
fine grasses, the leaves and stems of which were all drawn in together and 
the leaves often threaded through with the finer fibres. 


XYI. — Contributions towards a Knowledge of the Burmese Mora . 

By S. Ejiez. 

m (Continued from Yol. XLIV, p. 190). 

SAB I A CUBE. 

Consjpectm of Genera. 

1. Sabia. Stamens 4—5, all perfect. Ovary 2—3 -lohed. Drupes usually com- 
pressed. 

2. Meliosma. Stamens 5, very unequal. Ovary 2 — 3-celled. Drupes more or 
less globose. 

Sabia, Coleb. 

Conspectus of Species. 

* Glabrous. Mowers panicled. 

Flowers about a line across, the pedicels short and thick ; leaves coriaceous, & Hmoniacea . 
Flowers nearly 4 lin. in diameter, the pedicels capillary and long ; leaves membra- 
nous, .... ........ .... ........ 8. viridissima . 

* * BranchUts and leaf nerves beneath tomentose ; panicles glabrous , S. tomentosa . 

1. S. limohiacea, Wall. Cat. 1000 ; Hf. Xnd. FI. II. S.—(S. sp. 
Grift. Not. Dicot. 423. t. 568. f. 2). 

Hab. Chittagong. 

2. S. tieidissima, Kurz in Journ. As. Soc. Beng. 1872, 304 ; Hf. 
Ind. FI. II. 3. 

Hab. Not unfrequent in the tropical forests of South Andaman, espe- 
cially along the western coast. — FI. May. 

Meliosma, Bl. 

1. M. simpbicifolia, Bl. in Humph. III. 197 ; Miq. FI. Ind. Bat. 
1/2 613 ; Hf. Ind. FI. II. 5 (Millingtonia simplicifolia , Eoxb. Corom. 
FL III. t. 254 and FI. Ind. I. 103 ; Griff. Not. Dicot. 162. t. 442 ; Sabia f 
fioribwida, Miq. Suppl. FL Sum. 521). 

Hab. Tropical forests of Tenasserim, from Mouhnein southwards ; Ava 
hills ; also Chittagong. — Fl. March, Apr. 



1876.] 


205 


Knoivledge of the Burmese Flora. 

Dr. Hooker is in error with regard to the geographical distribution 
of this species. It occurs not only in Malaya, hut also in Hindustan 
(Ho. 544 of Wight’s Distr. being in my opinion the typical plant). 

Conspectus of Genera. 

Trib. J. ANACAUDIEJE . Ovary 1- very rarely 2-celled. 

* Leaves ternately or pinnatcly compound (in a, very few species not Burmese also 

simple). 

x Calyx in no way enlarging after flowering. 

+ Ovule suspended from near the summit of the cell. 

1. Odina. Petals 4 — 5, imbricate in bud. Stamens 8—10. Styles 3—4 in 
the male flowers, the ovary 4 — 5 -parted. 

+ + Ovule suspended from a free erect basilar funicle. 

2. Rhus. Petals 4 — 6, imbricate in bud. Stamens 4 — 10. Styles 3. Leaves 
compound, very rarely simple. Trees or shrubs. 

3. Tapiria. Petals 5, imbricate in bud. Stamens 10. Styles in female flowers 
singly and short, in the males 4 — 5. Climbers. 

x x Calyx-lobes much enlarging and becoming leafy and wing-like. 

4. Parishia. Flowers 4-, rarely 3-merous, Stamens 4, rarely 3. Style 3-cleft 
at the summit. 

* * Leaves simple . 

x Petals variously enlarged under the fruit. 

5. Swintonia. Sepals 5. Stamens 5. Drupe sessile and subtended by the 
wing-like spreading petals. 

6. Melanorrhcea. Calyx spathaceous, 5-parted. Stamens numerous. Drupe 
stalked and subtended by the wing-like spreading petals. 

x x Petals not enlarging after flowering. 

4 - Calyx-tube much enlarging and becoming fleshy, either bearing 
the superior nut or more or less enclosing the same and forming 
an inferior drupe. 

f Rut more or less enclosed in the fleshy calyx. Ovary inferior. 

7. Drimycarpus. Petals imbricate in bud. Stamens 5. Style 1, with a capi- 
tate stigma. 

8. Holigarna. Petals valvate in bud. Stamens 5. Styles 3. Disk annular or 
obsolete. Petiole furnished with 2—4 tubercles or barb-like excrescences. 

f f Rut seated on the much enlarged fleshy calyx-base. Ovary 
. superior. 

9. Semecarrtjs. Petals imbricate or valvate in the bud. Stamens 5. Styles 3. 
Disk rather broadly annular. Petiole without excrescences. 

10. Anacardiitm. Petals imbricate in bud. Stamens 8 to 10, all or few of them 
anther-bearing. Style filiform. Torus stalk-like. 

+ + Calyx unchanged in fruit. (Ovules pendulous from a basal 
funicle). 

11. Buchan ania. Calyx 3- to 5-toothed. Stamens 10. Carpels 5 or 6, of which 
one only fertile. Styles as many, short. 
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12. Gluta. Calyx spathaceous. Stamens inserted on the stalk-like torus. Style 
filiform. 

13. Bouea. Calyx 3- to 5-parted, valvate in hud. Stamens 3 — 8, all anther- 
bearing. Style short. Leaves opposite. 

14. Mangxpera. Calyx 4 — 5-parted. Petals 4 — 5, the nerve usually thickened* 
Anther-hearing stamens 1 — 5. Style filiform. Leaves alternate. 

Trib. II, SFONDIEJE, Ovary 2 — 5-celled. Ovules pendulous. Leaves pinnate. 

15. Spondias. Flowers polygamous. Stamens 8 or 10. Styles 4 or 5, free at 
the summit. 

16. Dkacontomeitjwc. Flowers hermaphrodite. Stamens 10. Styles 5, thick, 
connate at their summits and resembling ovaries. 

Odina, Eoxb. 

1. 0. Wodie-r, Eoxb. FI. Ind. II. 293 ; Eoyle 111, Him. PL t. 31. 
t 2 ; Wight Icon. t. 60 ; Bedd. FI. Sylv. t. 123 ; Hf . Ind. FI. II. 29. 

Hab. Common all over Burma and adjacent islands, especially in the 
leaf-shedding forests of all kinds. — FI. Febr. March ; Fr. Sept. Octob. 

Ehns, L. 

Conspectus of Species, 

* Leaves Z-foliolate, 

Glabrous, the leaflets entire, .... .... .... 12. paniculata, 

* * Leaves impaired-pinnate, 

Tomentose, the leaflets serrate-toothed, in 4 — 6 pairs ; endocarp smooth and bony, 

. ,12. Javaniea* 

Petiole very slender and glabrous, the leaflets in 8 — 12 pairs, incised-serrate ; endocarp 
fibrous, 12. Khasiana, 

1. E. paniculata, Wall. Cat. 993; Hf. Ind. FI. II. 10. 

Hab. Not uncommon in the eng-f orests of Prome ; also Ava. — FL 
Sept. ; Fr. Jan. 

2. E. Jayanica, L. sp. pi. 380 ; Brand. For. FI. 119. ( B . semialata , 

Murr. Comm. Goett. YI. 27. t. 3 ; Hf. Ind. FI. II. 10 ; B. Bueki-amela . , 
Eoxb. FL Ind. II. 99; Wight Icon. t. 561). 

Hab. Not unfrequent in the drier hill-forests and the hill- eng-f orests 
of Martaban, east of Tounghoo, up to 3000 ft. elevation ; also Ava. — FL 
Sept., Get. ; Fr. Apr. 

3. E. Khasiana, Hf. Ind. Fl. II. 10. 

Hab. Chittagong ( teste Hook. f.). 

Tapir ia, Juss. 

1. T. HIESUTA, Kurz in Journ. As. Soc. Beng. 1870, 75 ; Hf. Ind. 

Fl. II. 28. (B, hirsuta, Eoxb. Fl. Ind. II. 455 ; Kurz in Journ. As. Soc. 

Beng. 1870, 75). 

Hab. Chittagong, Ava, Khakyen hills (J, Anderson). 
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Dr. Hooker claims authority for the name, citing the Genera Vlanta- 
rum, where nothing of the kind occurs. 

Parishia, Hf. 

1. P. xhtsignis, Hf. in Linn. Trans. XXIII. 169. t. 26 and Ind. PL 
IL 30. 

Hab. Frequent in the tropical forests of the Andamans ; also in 
Southern Tenasserim. — Fr. May. 

Swintonia, Griff. 

Conspectus of Species. 

x Leaves opaque and glaucous beneath. 

Pedicels J — 1 lin. long ; petals hardly a line long ; drupes oblong, $. Schweneldi * 

x x Leaves one-coloured and glossy . 

Leaves greyish green, the nerves and net- venation conspicuous ; pedicels 3 — 5 lin. long ; 

petals 2 lin. long, $. Grijfithii. 

Similar to the above, but leaves dark -brown, the net- venation obsolete ; drupes 
obovoid, . , . S. ILelferi. 

1. S. Schwe^ckii, Teysm. and Binnend. Cat. liort. Bog. 230 (line 
13 from below) ■ Hf. Ind. FI. II. 26 (Astropetalum sp. 2 Griff. Hot. Dicot. 
412 teste Hf.). 

Hab. Common in the tropical forests of the eastern slopes of the 
Pegu Yoxnah and from Martaban dowu, to Tenasserim ; also Chittagong. — 
FI. Feb. — Apr. ; Fr. May. 

2. S. Gbieeitiiii, Kurz in Journ. As. Soc. Beng. 1870, 75 ; Hf. 
Ind. FI. II. 26. (Astropetalum sp. 1. Griff. Hot. Dicot. 411 t. 565. f. 2. 
b — d, teste Hf.). 

Hab. Tenasserim, Mergui (Griff. 1124). 

3. S. Heleeki, Hf. Ind. FI. II. 26. 

Hab. Tenasserim (Helf. 1122). 

Melanorrhoea, Wall, 

Conspectus of Species. 

Leaves glabrous ; panicles usually minutely puberulous ; fruit-stalk nearly 1J in. long, 

slender, M, glabra. 

Leaves beneath and panicles pubescent or villous ; fruit-stalk short and thick, 

, M. usitata. 

1. M. G-IABBA, Wall. PL As. rar. III. 50. t. 283 ; Hf. Ind. FL IL 
25. 

Hab. Tenasserim, in forests from Tavoy southwards.— FL Deck 

2. M. usitata, Wall. PL As. rar. I. 9. t. 11-12 and in Joum. As. 
Soc. Beng. VIII. 70. c. tab. ; Sering. in Bull. Bot. II. 38. t. 4 ; Hf, Ind, FL 
II. 25. (M. sp. Griff. Hot. Dicot. 409 ?). 

27 
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Hab. Common in the open, especially the eng- and hill-eng-forests, 
hut rare in the dry forests, from Prome and Martaban down to Tenasserim, 
up to 2000 ft. elevation ; also Ava. — Fl. March ; Fr. Apr., May. 

I) rimy carpus, Hf. 

1. D. bacemostjs, Bth. and Hf. Gen. pi. I. 424 ; Hf. Ind. FI. II. 
88. (Holigarna racemosa , Eoxb. FL Ind. II. 82). 

Hab. Not unfrequent in the tropical forests of the eastern slopes of 
the Pegu Yomah • also Chittagong. — FL Febr., March ; Fr. Jim., July. 

N. B. — The genus hardly differs from Nothopegia except in the free 
ovary and in the attachment of the ovules, and stands much in the same 
relationship to it as Holigarna albicans does to Semecarpus, 

Holigarna, Ham. 

Conspectus of Species . 

Leaves glabrous or rarely pubescent beneath ; nut entirely enclosed in the obliquely 

ellipsoid or elliptical perfectly glabrous calyx of an inch length, II. long i folia. 

Leaves usually pubescent beneath and glabrescent, rarely glabrous; male flowers 
nearly twice as large as those of the preceding ; drupe obovoid, tomentose while 
young*, the apex of the nut exposed and forming a convex disk, .... IE. Grahamii. 

2. IT. Grahamii, Kurz in Journ. As. Soc. Beng. 1872, 205 ; lit 
Ind. FL II. 37. 

Yaii. a. geneina. (Semecarpus Grahamii , Wight, Icon. t. 235). 

Tab. fr, IIELFEBI. (JET. Helferi, Hf. Inch Fl. II. 37 ; H. longifolia, 
Hf. Ind. FL II. 37 and Eoxb. Corom. PL III. 76 t. 282. the male plant 
and FL Ind. II. 80 quoad plant, masc. e Chittagong). 

Hab. Yar. fr. Frequent in the .tropical forests of the Pegu Yomah 
and the Martaban hills east of Tounghoo. — FL March ; FL Apr., May. 

The Hindustani tree has the nut much more exserted and broader. 
But those of my Burmese plants, though not yet ripe, already shew the obovoid 
development. II. Helferi , Hf. Inch FL 1. c. from Mergui (Helf. 1133) 
is in my eyes only a glabrous form of the above. Dr. Hooker assumes that 
I have mixed up this species and his Holigarna albicans . On reference to 
a list of Burmese plants sent to me by him, I find that, of the numbers 2014, 
2016, and 3328, the first, marked by myself as Holigarna Grahamii , as 
also the remaining two, have been referred at Kew to H. Grahamii , but of 
these No. 2016 is my Semecarpus albescens, while No. 382S (marked at 
Kew as fruits of II. Grahamii) is presently not at hand, and the high number 
would bring it amongst monocotyledons. 

Eoxburgh carefully separated his two trees (the Chittagong one and the 
Hindustani one), describing them separately, and remarked that Hamil- 
ton had given the generic name to the Hindustani tree. Wight and 
Arnott are, therefore, quite correct in identifying with Eoxburgh’s their 
tree, -which Hooker now rechristens H ArmUiana. I possess flowering 
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and fruiting specimens of Roxburgh’s trees in the II, B. C., collected before 
the destructive cyclone of 1864, which shew that the Chittagong tree of 
Roxburgh is IT. Selferi , and that the Hindustani one is the same as Wight’s 
Herb. No. 569 and consequently II. Arnottkma , Hf. The fruits are 
described and figured as much too ovate. If the ripe fruits and the 
stigmas of the Burmese species should turn out to be different, Hooker’s 
name (8. Heifer i) would have to be restored. 

Semeearpiis, L. £ • 

Conspectus of Species. 

A. Nut adnate to the hypocarp, barely exserted. Ovary superior. 

Leaves glabrous or pubescent and wbitisb beneath ; nut velvety, the hypocarp sappy, 
veined, and puberulous, .... albescens . 

B. Nut seated on the hypocarp. 

* Ovary tomentose or pubescent. 

x Hypocarp (enlarged base of the calyx) as large or nearly as large as 
the nut. 

Leaves coriaceous, blunt, densely pubescent or tomentose and strongly net-veined be- 
neath ; nut not or scarcely oblique, 8. Anacardiunu 

Leaves (fullgrown) chartaceous, sharply acuminate, softly pubescent beneath, the net- 

venation faint ; nut very oblique, . S. panel urat us, 

x x Hypocarp very small. 

Leaves coriaceous, acuminate, quite glabrous or pubescent and very glaucous beneath, 
the net- venation strong ; nut very oblique, 3LJ — 1 in. across, .... * , #• heterophyUiis , 

* * Ovary quite glabrous. 

A tree ; leaves chartaceous, acuminate, glabrous ; panicles quite glabrous ; nut an 

inch broad, .... .-•* . , .......... 8. subpanduriformis . . 

A simple-stemmed shrub with a. large subterranean trunk; leaves chartaceous, 
minutely pubescent beneath and glabrescent ; panicles densely puberulous; nut 
only 3—4 lin. long, ........ .... ...... 8. siibraemiosus. 

1. S. albescens, Kurz in Journ. As. Soc. Beng. 1871, 51 ; Hf. Ind. 
FI. II. 85. {II. albicans , Hf. Ind. FI. II. 88 excl. syn ; Semecarpm heiero - 
phjllm, Hf. Ind. FI. II. 85, non BL). 

Hab. Not unfrequent in the tropical forests of the Pegu, and the 
Martaban hills, east of Tounghoo, down to Tenasserim (Helf. 1181). — FL 
Jan. Febr. ; Fr. March, Apr. 

2. S. Akacarbitjh, L. f. Mant. 182 ; Roxb. FI. Ind, II. 88 and 

Corom. PL I. t. 12 ; Wight Icon. t. 558 ? ; Bedd. FL Sylv. t. 1 66; HI 
Ind. FI II. 81. (8. ewieifolia , Roxb. FL Ind. II. 86). 

Has. Chittagong ; said to grow also in Burmah, possibly in Ava. — 
FL HS. ; Fr. CS. 

8. S. PAOTURATTIS, ( 8 r . cuneifolius , Kurz in Pegu Rep. A. 42, non 
Roxb.). 

Hab. Frequent in the upper mixed forests of the Pegu Yomah and 
Martaban, up to 2000 ft. elevation ; also Chittagong.— Fr, CS. 
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I formerly identified this species with Roxburgh’s S. cwieifolia , but 
Hooker reduces this to S. Anaeardium , and, I think, correctly so, as it is a 
Hindustani tree. 

4. S. HETEEOPHXLifUS, Bl. Mus. Bot. I. 187 ; Miq. FI. Inch Bat. 
1/2. 625. 

Hab. Rare in the beach-forests of the Andamans (common on the 
Nicobar s) . — Fr. Febr. March. 

I (like Hooker) identified flowering male specimens of Holigama 
albicans with this, but 8. heterophyllus has flowers more than twice the 
size and very stout panicles. 

5. S. subpant)TJrieormis, Wall. Cat. 987 ; FI. Ind. FL II. 35. ($. 
acuminatus , Wall. ap. Voigt. Cat. Suburb. Calc. 171 ; Kurz in Journ. As. 
Soc. Beng. 1870, 75, non Thwait.). 

IIab. Frequent in the upper mixed forests of the lower sandstone hills 
of Arraean ; also Chittagong.— Fr. Octob. 

6. S. subracemostts, Kurz in Journ. As. Soc. Beng. 1872, 304 ; Hf, 
Ind. FI. II. 85. ( S . microcarpus , Wall. Cat. 989 ? ; Hf. Ind. FL 1. c. 31 ?). 

Hab. Prome District (Col. Eyre) . 

Anaeardium, Boxb. 

1. A. OCCIDENTALS, L. sp. pi. 548 ; Roxb. FI. Ind. II. 312 ; Griff. 
Not. Dicot. 40S, t. 565, fig. e. f. ; Bedd. FI. Sylv. t. 163 ; Hf . Ind. Fl. II. 
20. 

Hab. In the beach-forests of Chittagong, Tenasserim, and the Anda- 
mans ; often cultivated in villages. — Fl. Decb. 

Grluta, L. 

Conspectus of Species. 

Leaves coriaceous, the petiole not above 6 lin. long, stout and marginate ; panicles and 

calyx puberulous, ........ Cf . Tavoyana . 

Leaves ehartaceons, tbe petiole long and slender, not or only at the apex marginate ; 
panicles and flowers perfectly glabrous, .....fr. elcgans , 

1. G. Tavoyana, Hf. Ind. FL II. 22 (Syndesmis Tavoyana , Wall. 
Oat. 1004 j G. BengJias , Kurz in Pegu Rep. A. 41.) 

Hab. Tenasserim, from Tavoy southwards. 

I fear nothing but a variety of Linne’s G. Renghas . 

2. G. elegans, Kurz in Pegu Rep. A. 41 ; Hf. Ind. FL II. 22 (Syn~ 
desmis elegans , Wall, in Roxb. Fl. Ind. II. 315). var. Heleeri, Hf. 1. c. 

Hab. Tenasserim. (Helf. 1118. 1117.) 

As pointed out by Hooker, more probably a distinct species, but the 
material at hand is unsatisfactory. 

G. longipetiolata, Kurz in Pegu Rep. 1. c, is a tree, common on the 
shores of the Andamans, with large green long-petioled leaves unlike those 
of any other species. Flowers and fruits unknown!. 
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Buehanania, Eoxb. 

Conspectus of Species. 

* Leaves and panicles tomeniose or pubescent. 

0 Leaves tomentose or pubescent on both sides, large. 

Panicles stout and stiff ; flowers 2 lin. across, sessile and crowded, B. latifolia. 

Panicles slender, grey pubescent ; flowers barely a line in diameter, pedieelled and lax, 

. . B. laxijlora . 

O 0 Leaves small, puberulous beneath, glossy above, retuse, the petiole 
1 — 2 lin. long., JB. Siamensis. 


* * Leaves glabrous and more or less glossy , usually fuscescent in drying ; pani- 
cles glabrous or puberulous. 
x Panicles rusty puberulous. 

Petiole J in. long ; flowers a line across ; flowers very shortly pedieelled, crowded, 

. . B. glabra . 

x x Panicles etc. quite glabrous ; flowers pedieelled. 

Leaves equally decurrent at the base ; pedicels very slender ; petals a line long, re- 


flexed ; panicles longer than the leaves, B. arborescens. 

Leaves equally decurrent at the base ; pedicels short and stout ; petals 2 — 3 lin. long, 

erect ; panicles as long or longer than the leaves, B. acuminata . 

Leaves very unequally decurrent at the base, large ; pedicels very slender ; petals a 

line long, reflexed ; panicles crowded, shorter than the leaves, B. lancifolia . 

1. B. latifolia, Eoxb. FI. Incl. II. 385 ; Beclcl. FI. Sylv. t. 165 
Hf. Incl. FI. II. 23. 


Hae. Common in the open and dry forests, especially the eng-forests, 
all over Burma, from Ava and Martaban down to Tenasserim. — FI. March ; 
Fr Apr. 

2. B. laxifloea, Kurz in Journ. As. Soc. Deng. 1872, 304 ; Hf. 
Ind. FI. II. 24. 

Hae. Martaban hills, along limestone rocks along the Beeling river 
(Dr. Brandis) ; Pegu, above Eangoon (Cleghorn). — FI. Jan. Febr. 

Habit of the preceding species. 

3. B. glabea, Wall. Cat. 984 ; Hf. Ind. FL II. 23. 

Hae. IT pper- Tenasserim, Moulmein (Wall.), teste H£. 

4. B. aebobescens, Bl. Mus. Bot. I. 183 ; Miq. FL Ind. Bat. 1/2. 

636 (Qoniogeton arborescens , Bl. Bydr. 1156 ; B. peiiolaris , Miq. 1. c, 

637 ; B. lucida , Bl. Mus. Bot. I. 184 ; Hf. Ind. FL II. 23 ; Miq. in Ann. 
Mus. Lugd. Bat. IV. 117 ; B. svhobovata, , Grift. Hot. IV. 413 ; B. Ban- 
cam, Miq. Suppl. FI. Sum. 205 and 523). 

Hae. Tenasserim (teste Hf.). 

5. B. acuminata, Turcz. in Bull. Mosc. 1858. 472. ; Hf. Ind. FL 
II, 24 excl. syn. Bl. (Sorindeia acuminata , Wall, in Voigt. Cat. Hort. 
Calc. 150). 

Hae. In the moister forests of the Andaman islands (a large-leaved 
form) ; Upper Tenasserim, Moulmein (Lobb.) teste Hf. 

6. B. lancifolia, Eoxb. F1. Ind. II. 386 ; Hf. Ind. FL II. 24. 
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Hab. Chittagong ; Arracan (Dr. Sehlich) ; Tenasserim (Helf. 1115, 
a bad specimen). — FI. OS. 

7. B. Siamensis, Miq. in Ann. Mus. Lugcl. Bat. IV. 118. 

Hab. Adjoining Siamese province of Radbooree (Tejsmann). — Fr, 
Apr. May. 

Bonea, Meisn. 

Conspectus of Species. 

Panicles small, sessile or nearly so, quite glabrous ; petals § lin. long ; drupes orange 

or orange-yellow, ...... ...... .... B. oppositifolia . 

Panicles large, long-peduncled, puberulous ; petals a line long or longer; drupes bluish 
black, .................. .. .... ...... ...... ...... ...... ...... I?. Burmamca. 

1. B. oppositieolia, Meisn. MS. ap. Walp. Rep. I. 556 ; Miq. FI. 
Ind. Bat. 1/2. 685 {Jiang if era opposiMfoUa , Rosb. FI. Ind. I. 640). 

Hab. Rot uncommon in the tropical forests of Martaban clown to 
Tenasserim and the Andamans ; also much cultivated in villages. — FI. Jan. 
Febr. ; Fr. Apr. May. 

2. B. BubmajVECA, Griff, in Journ. As. Soc. Beng. 1854. 634 (B. 
Brandisiana , Kurz in Journ. As. Soc. Beng. 1871. 50 and 1878. 66.) 

Hab. Upper Tenasserim, Thounggyeen (Dr. Brandis). — FI. March. 

Mangifera, L. 

Conspectus of Species. 

* Totals ancl stamens free , the former inserted at the base of the cnshion-HIce or 

cupular dish. 

x Panicles and calyx more or less puberulous or pubescent, rarely almost 
glabrous. Fertile stamen 1. 

Panicles and the 3 — 6 lin. long pedicels very slender, glabrescent or almost glabrous ; 

petals linear-subulate the lateral nerves very thin, M. longipes. 

Panicles stout; pedicels short and thick; petals yellow, streaked red, hardly 2 lin. 
long ; disk fleshy, o dobed ; drupes obtuse, 3—4 in. long ; net-venation lax and 
thin, ........ . . .. .... ....... . ... ... ... , . . , .... ... ... .v . . ..M. Indie a. ; 

Panicles stout ; petals hardly 2 lin. long ; disk 5dobed ; drupes 1 — 2 in. long, blunt ; 

net-venation minute and strongly prominent on both sides, M. ealoneura . 

x x Panicles and calyx perfectly glabrous. 

Panicles stout ; pedicels 3—4 lin. long, thick ; petals white, about 3 lin. long ; disk 
cup-shaped ; drupes acuminate, ...... M. sylmtiea. 

* * Betals and stamens connate with the base of the sialk4ihe torus , rarely the ' 

latter wanting altogether. . 

Leaves very coriaceous and shining, almost polished beneath ; flesh of drupe soapy, 

■ . . M. jwtida. : 

I. M. longipes, Griff. Rot. Dicot. 419 ; Hf. Ind. FI. II. 15. 

Hab. Frequent in the swamp forests and around jungle-swamps of 
the Irrawaddi alluvium ; also Tenasserim.— FI. OS. 

• 2. M, Hjdica, L. sp. pi. 290; Roxb. FL Ind. I. 641 ; Bot. Mag. t, 
4510 ; Hf . Ind. FL IL 13. 
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Hab. Not unfrequent in the tropical and lower mixed forests, from 
Arracan and Pegu down to Tenasserim and the Andamans ; generally 
cultivated in several varieties in all villages. — FI. Febr., March - Fr. May 
to July. 

8. M. CALOXETJEA, Ivurz in Journ. As. Soe. Beng. 1873, 66 ; H£. Ind, 
FI. II. Id. 

Hab. Frequent in the low and lower mixed forests of the eastern 
and southern slopes of the Pegu Yomah. — FI. Decb. Jan. ; Fr. May. 

4. M. silvatica, Boxb. FI. Ind. I. 644 ; Hf . Ind. FI. II. 15. 

Hab. Bare in the tropical forests of the Martaban hills. 

Most of the wild mangoes I collected in Burmah having been taken 
from saplings only, I cannot say whether they belong to this or to the 
preceding species. The species is frequent in the Sikkim Himalaya and 
the Ivhasi hills. 

5. M. bcett.da, Lour. FI. Ooch. 199 ; Boxb. FI. Ind. ed. Wall. II. 
440 ; Griff. Not. Dicot. 419 ; Hf. Ind. FI. II. 18. 

Hab. Cultivated in South Tenasserim (teste Bev. Mason). 

N. B. No. 2020 and 2021 referred at Kew (not by me) to Mangi- 
fera (Ind. FI. II, 20) are both referable to Swintoma Sehwencfcii. 

Spondias, L. 

1. S. maiv O fiEEEA, Willd. sp. pi. II. 751 ; Boxb. FI. Ind. II. 451 ; 
Wight 111. t. 76 5 Bedd. FI. Sylv. t. 169 ; Hf. Ind. FI. II. 42. (S.jpm- 
nut a, Ivurz in Pegu Bep. A, 44). 

Hab. Frequent in the mixed forests, especially the upper ones, all 
over Burmah, from Chittagong, Prome, and Martaban down to Tenasserim, 
up to 8000 ft. elevation ; also Ava. — FI. March, Apr. ; Fr. CS. 

There are two varieties of this, the one with large leaflets and drupes 
as big as a duck’s egg, the other with these parts only half the size, but 
differing in no other respects. 

Doubtful Bpeeies. 

& l macrophylla, Wall. Cat. 8480 ; Hf. Ind. FI. II. 43. 

Hab. Ava, Taong-tong (teste Hf .) 

DraeontomeXum, BL 

1 . D. majst gibebtjm, BL Mus. Bot. I. 281. t. 42 ; Hf. Ind. FI. II. 
48. — (D. sykestre , BL Mus. Bot. I. 281 ; Ivurz in Pegu Bep. A, 44 ; D. 
j puberultm , Miq. Suppl. FL Sum. 524). 

Hab. Frequent in the tropical forests of the Andamans. — Fr, Apr. 
May. 
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CONNAKAGEM. 

Conspectus of Genera. 

Trib. I. COJFJSAREJE. Calyx imbricate. Seeds without albumen. 

Bourea. Sepals enlarged in fruit, imbricately-cupular. Follicle sessile. Seeds 
arillate. 

Boureopsis. Sepals enlarging, more or less spreading in fruit ; follicle sessile. 
Connarus. Sepals not enlarging or deciduous. Follicle stalked. Seeds arillate. 
Trib. II. CNESTIDJEJE. Calyx valvate, 5 -parted. Seeds with or -without albu- 
men. 

x Seeds with albumen. 

Cnestis. Carpels 5 — 7, sessile, pilose or hispid within. Leaves unpaired pinnate, 
x x Seeds without albumen. 

TjENioCHLiENA. Sepals reflexed in fruit. Carpels 5, sessile, glabrous within. 
Leaves unpaired pinnate. 

Ellipanthus. Sepals erect. Carpels solitary, tomentose or velvety within. 
Leaves 1-foliolate. 

Rourea, Aubl. 

Conspectus of Species. 

* All parts quite glabrous. Leaflets in few ( not above 6J pairs , acuminate. 


Leaflets l\ — 2 in. long, the rachis and petiolules very slender, It. pulehella . 

Leaflets 5 — 3 in. long, the rachis and petiolules stout, It. comnmtata . 


* * Inflorescence , leaf-rachis, and often the leaflets beneath puberulons or shortly 
pilose. Leaflets in numerous pairs, small , usually retuse or rounded. 


x Sepals erect and cupular- closing. 

Leaflets pubescent or pilose beneath, .... It. villosa. 

Leaflets glabrous on both sides, ........ It. Walliekiana , 

x x Sepals spreading. 

Leaflets obliquely ovate or obovate, 2-lobcd at the summit, It. stenopetala . 


1. R. ptjlchelxiA., Planch, in Linn. XXIII. 419 ; Miq. PL Ind. Bot. 
1/2. 658 ; Hf. Ind. PL II. 48. 

Hae. Tenasserim, Mergui (Griff.). 

2. It. coitmutata, Planch, in Linn. XXIII. 420 ; Hf. Ind. PL II 
47 ( Cnestis momdelpha, Roxb. Pl. Ind. II. 454). 

Yar. /?. plurubga, leaves not rarely abruptly pinnate, leaflets in 4 — 6 
rarely in 3 pairs. 

Hab. Not unfrequent in tbe tropical forests of Martaban and Tenas- 
serim down to tbe Andamans ; also Chittagong ; var. /3. Andamans. — PL 
May, June. 

3. R. VILLOSA, Planch, in Linn. XXIII. 422 ; Hf. Ind. PL II. 48. 
Hab. Apparently frequent in Tenasserim, from Moulmein southwards. 

— Pr. March. 

4. R. Wallichiaisa, Planch, in Linn. XXIII. 421 ; Hf. Ind. PL 
II. 49. 

Hab. Tenasserim (teste Hf.), 
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Unknown to me. Hooker points out no structural differences from the 
preceding, of which it seems to he a glabrescent form only. 

5. E. stenopetala, Hf. Ind. Fl. II. 49. (Guest is steriopetala, Griff. 
Not. Dicot. 483. t. 611 f. 2). 

Hab. Tenasserim, Mergui (Griff.) teste Hf. 

Unknown to me ; the narrow petals and spreading sepals point to 
Boureopsis. 

Connaras, L. 

Conspectus of Species. 

* Follicles perfectly glabrous mid smooth on the walls inside . 

Eachis of leaves and midrib beneath, pubescent, or almost glabrous, the nervation thin, 
much net- veined especially while young, conspicuously bullate-dotted on the areoles j 


follicles sessile, j in. long, C . siictophijUus . 

* * Follicles more or less pubescent or velvety within. 

x Petioles and leaflets beneath, or the nerves only, pubescent. 

Leaflets pubescent on the midrib beneath, nerves very slender, in 5 pairs, follicles 

tomentose, C. semideeandrm. 

Leaflets finely rusty pubescent beneath, the nerves very indistinct, C, GripUhii. 

x x Leaflets perfectly glabrous. Follicles stalked. 

+ Follicles chartaceous or thin coriaceous, deeply striate. 

A large tree ; follicles about an in. long or somewhat longer, . . ........ 0. pamculatus . 

Climber ; follicles about an in. long or somewhat longer, .... ...... ...... C. gibbosus . 

Apparently as preceding, but the follicles nearly cylindrical, latifollus . 

+ 4- Follicles woody. 

Leaflets thick coriaceous, large ; follicles about 2 in. long, (7. grandis. 

1. C. stictqphxlijITS, Kurz MS. 


Hab. Tenasserim ; also adjoining Siamese province of Eadbooree 
(Teysmann). — FI. HS. 

2. C. SEMiDECA^jDBES, Jack in Mai. Mise. 2. VII. 39 ; Hf. Ind. FI. 
II. 52. 

Hab. Tenasserim, Mergui (Griff.) teste Hf. — FL HS. 

3. C. Griepithii, Hf. Ind. FL II. 52. 

Hab. Tenasserim, Mergui (Griff.) teste Hf. 

4. 0. PA2FICELATTJ s , Eoxb. FL Ind. III. 139 ; Hf. Ind. FL II. 52 P 

Hab. Chittagong (Eoxb.). 

Hooker calls this a climber, while Eoxburgh states that it is a large 
timber-tree. 

5. C. gibbosus, Wall. Cat. 8541 ; Hf. Ind. FI. II. 52. 

Hab. Common along the outskirts of tropical forests, deserted toung- 
yas, along river-banks, etc., all over Burma, from Chittagong, Pegu, and Mar- 
taban to Tenasserim, up to 2000 feet elevation. — FL Apr. May * Fr. May, 
June. 

6. C. latipolius, Wall. Cat. 8587 ; Hf. Ind. FL II. 53. 

Hab. Tenasserim, Moulmein and Tavov ( teste Hf.). 
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Unknown to me, and apparently not sharply distinguished from the 
preceding’. 

7. C. OEA.KDIS, Jack in Mai. Mise. II. 7. 40 ; Planch, in Linn. 
XXIII. 429 ; Ilf. Ind. PI. II. 53. 

Hab. Tenasserhn or Andamans (Helf.) teste H£. 

Onestis, Jnss. 

Conspectus of Species. 

A scandent shrub ; sepals a line long ; leaflets nsnally opposite, .... . . . . 0. pi at cmt Ji a* 
Erect small tree or shrub ; sepals 2 lin. long ; flowers long-pedicelled ; leaflets often 
alternate, ...... ........ C , . ramiflom. 

1. C. blatantha, Griff. Not. JDicot. 434 (C. foliosa , Planch. MS. 
C. flaminea , Griff. 1. c. 433. t. 608. f. 2). 

Hab. Frequent in all forests, especially the tropical and moister 
upper-mixed ones, all over the Pegu Yomah, and from Martaban down to 
Tenasserim, up to 3000 feet elevation. — FI. ES. ; Fr. HS. 

2. C. eamieloea, Griff. Not. IY. 432 (Bourea dasypliylla , Miq. 
Suppl. FI. Sum. 528 ; C. iynea, Planch. MS.). 

Hab. Eather frequent in the tropical forests of the Andamans. 

Ellipantlius, Hf. 

Conspectus of Species . 

* leaves glabrous or nearly so. Follicles glabrous within. 

Leaves and petiole glabrous, the former 4 — 6 in. long, nerves beneath very slender, 

. . E. calophjllus. 

Petiole and midrib beneath puberulous ; leaves 2 — 3 in, long, nerves strong beneath, 

. . E. Ilelferi. 

* * Leaves pubescent or tomentose beneath. Follicles glabrous within. 

Nerves beneath very slender ; follicles 1-| — 2 in. long, ......... . . . .... M. tomentosus. 

1. E. calophtllus, Kurz in Journ. As. Soc. Beng. 1872, 305 ; Hf. 
Ind. FL II. 55. 

Hab. Frequent in the tropical forests of the Andamans. — FI. May ; 
Fr. June, July. 

2. E. Heleeki, Hf. Ind. FL II. 55. 

IIab. Tenasserim or Andamans (Helf.). 

3. E. TOMNTOSTJS, Kurz in Journ. As. Soc. Beng. 1870, 305 ; Hf. 
Ind. FL II. 56. 

Hab. In the tropical forests of the southern slopes of the Pegu 
Yomah above Eangoon ; Tenasserim. — Fl. Jan. ; Fr. March, Apr. 

■ LJEGUMIMOSJE. 

Conspectus of Genera. 

Subord . I. Eu-Leguminosse. Flowers more or less irregular, 
rarely almost regular and in this ease the standard-petal slightly larger and 
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innermost in bud. Petals imbricate in bud. Stamens definite, variously 
connate or rarely free. 

Trib. 1. PABILIOJSfACKJE. Uppermost petal (standard) outside 
in bud. 

# Stamens free from ike base or slightly connate at the very base 

only. 

Subtr. 1. SOEEOREJE. Leaves pinnately 1 — many-foliolate. Pods indehiscent. 
or dehiscent. 

* Leaves simple. 

Dalhousiea. Bracts, and bractlets large, opposite, persistent. Calyx-teeth very 
short. Pods compressed. 

* * Leaves pinnate. Bracts and bractlets small, deciduous. 

Sop ii on a. Pods moniliform, terete or winged, usually indehiscent. Arillus none. 
Leaves without stipulets, 

Ohmosia. Pods more or less woody, turgid, dehiscent. Arillus none, but the 
seeds usually bright red-coloured, with a black hilum. Leaves without stipulets. 

Arillakia. Pods fleshy-coriaceous, short, dehiscent ; arillus crimson, enveloping- 
the whole seeds. Leaves with stipulets. 

Subtr. 2, EOBALYRIE2E. Leaves simple or digitately compound. Otherwise 
as in preceding. (Chiefly Australian plants). 

# * Stamens variously united into a tube, or into a slit sheath or 
into two separate sheaths with the vexillar stamen f ree or adnate. 

+ Pods jointed, dehiscent or not, very rarely obsoletely or not 
jointed, in which ease the valves are usually marked with transverse veins 
or lines (in a few genera the pods consist of a single joint). 

Subtr . 3. EEI) YSAREJE. Characters as above. Leaves often pinnately 3 — 1- 
foliolate, rarely pinnate. 

* Stamens united into a single slit sheath , the vexillar y 10 th one free. 

x Ovules solitary. Pods 1 -jointed. 

Leptodesmia. Pods dehiscent. Flowers in terminal, head-like racemes. 

LespedEza. Pods indehiscent. Flowers clustered or in racemes, usually axillary. 

x x Ovules 2 or more. Pods 2- or more-, rarely (by abortion) 1 -jointed, 
0 Pods not jointed, compressed or inflated, 
f Pod inflated like that of Crotolaria . 

Pycnospora. Herbs with pinnately 3-foliolate leaves ; flowers in racemes, 
f f Pod compressed. 

Ougeinia. Pod constricted between the joints. Flowers fascicled from the old 
wood. Stamens dimorphous, the alternate ones gland-bearing. Trees. 

Pseud artiiria. Pods flat with straight sutures. Flowers in terminal racemes. 
Herbs. 

O 0 Pods distinctly jointed. 

f Pod-joints in a line, not folded up. 

Desmodittm. Pod-joints flat or slightly convex, dehiscent or indehiscent. Ea- 
eemes terminal or axillary and terminal. Leaves 3-^ rarely 1-foliolate. 

Alysicarpus. Pod-joints more or less turgid. Calyx deeply divided and almost 
glumaceous. Leaves often 1-foliolate. 
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Hecopus. Pod 2-jointed, between uneiimate-subulate bracts, the pedicels abrupt- 
ly deflexed from the tips. Leaves simple. 

f f Pod-joints folded one upon the other. 

Louuea. Calyx enlarged in fruit. Flowers in racemes. Leaves 1 — 3-folioIate. 

Tin am a. Calyx not changed in fruit. Flowers in racemes. Leaves 3 — 1-foliolate, 
or pinnate. 

* * Stamens 10, all united into a single tube or into 2 separate sheaths of 5 each. 

x Stamens all united into a single complete tube. Anthers dimorphous. 

A'RACHis. Calyx-tube filiform, the 4 upper-lobes united, the lowermost thin and 
free. Petals and stamens inserted at the mouth of the calyx-tube. Pod ripening 
under the soil. Leaves abruptly pinnate. 

Zornia. Calyx-tube short. Pod 2 — 6-jointed, muricate. Herbs, the leaves digi- 
lately 2 — 4-foliolate. 

x x Stamens united into 2 separate sheaths of o each. 

4- Pod twisted within the calyx. 

Smithia. Calyx 2-parted. Herbs with abruptly pinnate leaves, the rachis 
ending in a bristle. 

4- + Pod straight. 

G-eissaspis. Calyx deeply 2-lipped, the upper lip entire. Herbs with abruptly 
pinnate leaves. Pods 1 — 2-joined, indehiseent. 

JEschynomene. Calyx 2-lipped. Herbs, rarely undershrubs, with unpaired- 
pinnate leaves. Pods many-jointed. 

Oumo C’Arpxjm. Calyx 5 -toothed. Pod-joints longitudinally striate or ribbed. 
Shrubs with unpaired-pinnate leaves. 

-f + Pods not jointed, very rarely 1-seeded. 

Subtr. 4. VICIEJE. Petiole terminating in a bristle or tendril. Leaves ab- 
ruptly pinnate. 

* Stamens 10, united into a single slit sheath with the tenth mxiUarg one free. 

x Leaflets toothed. Wings free from the staminal tube. 

Ciceu. Wings free. Style not bearded at the apex. Pod inflated. Funicle fili- 
form. Erect herbs. 

x x Leaflets entire. Wings more or less adhering to the staminal tube. 

Vicia. Staminal tube oblique at the mouth. Style pubescent, or bearded at the 
apex. Ovules usually numerous. Erect or twining herbs. 

Lens. Staminal tube oblique at the mouth. Style filiform. Ovules usually 2. 
Erect herbs. 

Lathyeus. Staminal tube truncate at the mouth. Style flat, or dilated at the 
apex. Pods more or less compressed. Erect herbs. 

Pisum. As preceding hut style triquetrous and dilated upwards. Pods turgid. 

* * Stamens only 9, all -united into a single slit sheath. 

* Abiuts. Style not bearded. Pods compressed, chambered within. Climbing un- 
dershrubs. 

Subtr. 5. PHASE OLJEJE. Petiole without tendril. Leaves usually pinnately 
3-foliolate, very rarely unpaired pinnate. 

* Leaflets not resinous-dotted beneath . 

x Stamens united into a slit sheath with the 10th vexillary one free (or 
rarely shortly adnate.) 

4- Nodes of the inflorescence not tumid, Stipules and bracts con- 
spicuous, persistent. 
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Clitoria, Petals very unequal in length, the standard narrowed at the base, nude 
at the apex. Calyx-tube cylindrical, longer than the lobes. Erect or climbing herbs 
or under shrubs. 

SnuTEiiiA. Style filiform. Calyx-teeth distinct, the 2 upper ones connate. An- 
thers conform. Bracts persistent, striate. 

Dumasia. Style dilated at the middle. Calyx-tube cylindrical, obliquely truncate 
at the mouth, 

+ + Nodes of the inflorescence tumid. 

f Stigma terminal, capitate. Style beardless. 

O Anthers all conform. 

§ Twining or creeping herbs. Petals equally long. 

CrALACTXA. Calyx 4-toothed (the 2 upper teeth being united into one). Pod 2- 
valved. 

Gbona. Calyx 5-toothed, the 2 upper teeth free. Pod linear, 2-valved. Seeds 
strophiolate. 

§ § Trees or woody climbers or shrubs. 

Butea. Petals equally long. The 2 upper calyx-teeth free. Pod indehiseent, 

1 -seeded at the apex, the sterile basal part much dilated and fiat. 

EiiYTiiitix A . Petals very unequal, the standard exceeding the keel. 

0 0 Anthers dimorphous. 

Mttctjna. Petals very unequal, the keel exceeding the standard. Woody climbers 
or twining undershrubs. 

f f Stylo bearded. 

O Stigma oblique. 

§ Free part of filaments straight, alternately shorter. 
Twining herbs. 

Pachyrrhiziis, Keel not spirally twisted. Style flat upwards, the stigma almost 
globose on the inner face. Pod transversely lined between the seeds. 

Yigna. Keel not spirally twisted, blunt or arcuate-beaked. Style filiform, 

§ § Free part of filaments once or rarely twice spirally 
twisted. 

Phaseoltjs. Keel spiral. Style filiform. The 2 upper calyx-teeth, or all, shorter 
than the tube. Hilum oblong or shortly orbicular. Twining or rarely almost erect 
herbs. 

0 0 Stigma terminal. Free part of filaments straight. 

Dolichos. Keel not spirally twisted. Style filiform, minutely penieillate around 
the minute stigma. Twining or rarely suberect herbs. 

Lablab. As preceding, but style thickened upwards, bearded down the inner, 
edge. Twining or suberect herbs. 

x x Stamens all united into a complete tube. 

+ Nodes of inflorescence tumid. 

Caxa valia. Upper-lip of calyx projecting. Style beardless or rarely bearded. 
Pod indehiseent or late-dehiscing, the upper suture thickened or narrowly 2- winged. 

Psqpho carpus. Pod 4-cornered, longitudinally 4-winged. Stigma almost globose, 
densely penieellate- villous. / \ a : : ' 

Dioclea. Upper teeth of calyx not projecting. Pod oblong, turgid, indehiseent, 
the upper suture thickened or 2-winged. Anthers dimorphous. 
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Piter aria. Upper teeth of calyx not projecting. Pod linear, flattish, readily de- 
hiscing, many-seeded. 

+ + Nodes of inflorescence not tumid. Stipules and bracts minute, 
deciduous. 

Teramnus. Calyx-teeth free. Alternate anthers abortive. 

Glycine. Calyx-teeth free, the 2 upper ones more or less connate. Anthers all 
fertile and conform. 

* * Leaflets more or less conspicuously resinose-dotted beneath. 

+ Ovules 3 or more. 

Dunbama. Pods plain or slightly turgid, often falcate, not depressed between the 
obsoletely strophioled seeds. 

Atylosia. Pod transversely depressed or lined between the seeds. Arillus rather 
large, grooved. 

Ca janus. Pod transversely depressed between the seeds. Arillus or strophiole 
none. 

4- 4* Ovules 1 or 2. 

x Funicle arising from the centre of the hilum. 

Cylista. Calyx accrescent and leafy, scarious-membranous, the lowermost lobe 
largest. 

Ehynchosia. Calyx not accrescent in fruit. Pods compressed. Leaves pinnate- 
.ly 3-foliolate. 

Flemingia. Calyx not accrescent in fruit. Pod turgid. Leaves digitately 3- 
foliolate. 

x x Funicle arising from tho extremity of the linear hilum. 

Eriosema. Pod transversely depressed. Erect herbs with axillary flowers. 
Leaves (in Ind. sp.) simple. 

Subtrib. 6. GEKISTEJE. Stamens usually monadelphous, the filaments not di- 
lated upwards ; anthers usually alternately longer and basifix or nearly so, the others 
smaller and versatile. Leaves digitate. Pod often inflated. 

* Anthers dimorphous. Keel-petals firmly cohering. 

Crotalaria, Feel beaked. Pod turgid or inflated. Flowers in terminal or 
leaf-opposite racemes. Herbs or undershrubs with simple or digitately 3 — 7-foliolate 
leaves. 

Priotropis. As preceding, but pods much compressed. Leaves digitately 3- 
foliolate. 

* * Anthers uniform. Keel-petal hardly cohering. 

Eotuia. Anthers small. Pods follicle-like dehiscing. Herbs. 

Subtrib. 7. LOTE2E. Stamens usually diadclphous (9 4* 1), the filaments dilated 
upwards. Leaves digitately or pinnately compound, 

* Leaflets quite entire (Lotese). 

Lotus. Petals adnate to the staminal tube. Keel beaked. Pod 2-valved. 
Leaves pinnately 5-foliolate. 

Paegchetus. Petals deciduous, free from the staminal tube, the keel rather acute. 
Pod 2-valved. Flowers solitary or in poor umbels. Leaves digitately 3-foliolate. 

* * Veins of leaflets usually produced into marginal toothlets. Leaves pinnately 
etiolate. Keel-petal blunt. 

x Pod spirally falcate or circulate. 

Mebicago. 

x x Pod straight or nearly so. 
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Tiugonella. Pod elongate, straight, erect or recurved, indehiseent or dehiscing 
along one or both sutures. 

Melilotus. Pod small, rotnndate or oblong, more or less indehiseent. 

Siibtrib. 8. GALEGE2E. Stamens 10, variously connate, the filaments filiform 
upwards ; anthers usually versatile. Pods dehiscent or indehiseent. Leaves unpaired 
pinnate, rarely simple. 

m Tods dehiscent (very rarely indehiseent and in this ease small and 1-seededJ 
(Eu-Galegeae). 

x Pods distinctly transversely chambered within, dehiscent, or 1 -seeded 
and indehiseent. 

t Pods 1 -seeded and indehiseent. Hairs basifix. 

♦Psoealea. Anthers blunt. Leaves simple or 3-foliolate, the leaflets gland-dotted. 
Seed adhering to the pericarp. 

f f Pods several-seeded and dehiscent. 

0 Anthers apicnlate. Hairs fixed by the centre. 

Cyamopsis. Stamens monadelphously united into a tube. Leaflets entire or 
toothed. 

Indigofeea. Stamens diadelphous (9 + 1). Leaves pinnately many — 1-foliolate. 

0 0 Anthers blunt. Hairs basifix. 

Sesbania. Style not bearded, the stigma minute. Flowers in axillary racemes. 
Leaves pinnate. Herbs or undershrubs, rarely trees. 

x x Pods not chambered within, many-seeded. 

Tepheosia. Vexillary stamen only at the middle adnate to the stamina! tube, 
free at the base. Pods thin coriaceous. Herbs, undershrubs or rarely shrubs. Leaves 
pinnately many — 1-foliolate. 

Millettia. Filaments diadelphous (9 + 1), filiform. Pod woody or coriaceous. 
Trees or woody climbers. Leaves pinnate. 

* * Fods indehiseent , usually many or several-seeded, (Dalbergiem). 
x Pods wingless. 

Pong ami a. Filaments usually long. Pod more or less flattish, firmly fleshy 
coriaceous. Trees. Leaflets opposite. 

Deepanocaepus. Filaments alternately shorter. Pods reniform or crescent- 
shaped, coriaceous or drupaceous, 1— -3-seeded. Trees or woody climhers. FI, white 
or purple. Leaflets alternate. 

x x Pods winged along the one or both sutures. 

Daebeegia. Filaments alternately shorter. Pods oblong to linear, all round 
extended into a chartaceous or coriaceous wing. Trees or woody climhers. Flowers 
from white to rose and purple. Leaflets alternate. 

Pteeocaupus. Filaments equally long. Pods almost orbicular or broadly oblong, 
seed-bearing in the centre and surrounded by a broad complete wing. Trees. Flow- 
ers yellow. Leaflets alternate. 

Deueis. Filaments alternately shorter. Pod flat, thin or coriaceous, winged 
along one or both sutures. Trees or woody climbers. Leaflets opposite. 

(Drib, 2. C2E8ALPINIEJE. Of the imbricate or valvate petals the 
uppermost one (standard) innermost in hud. Stamens free or connate. 

* Anthers erect and basifix^ rarely almost versatile , usually opening 
by 2 apical pores > rarely opening in longitudinal slits. 
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Snbtrih. L GASSIEM, Leaves tmpaircdly or abruptly pinnate. Sepals free to 
the disk, usually imbricate. Ovary or ovary-stalk free. 

* Petals all developed. 

Cassia. Sepals imbricate. Stamens 5—10. Leaves abruptly pinnate. Trees, 
shrubs or herbs. 

* Petals none, or 1 — 2 and minute, 

Dialium. Stamens 2; anthers 2-rimose. Sepals imbricate. Pod turgid or 
globose. Leaves unpaired pinnate. Trees. 

* * Anthers versatile , opening by longitudinal slits . 

Subtrib . 2. 2 3 A PAIN IBM* Leaves simple, 2-foKolate or simply pinnate. Calyx 
gamosepalous, or the sepals free to the disk, imbricate or valvate. Ovary-stalk agnate 
to the calyx-tube or rarely free. 

* leaves simple mid more or less Z-lobel, or 2-foliolate, (Eu-Bauhinese). 

Bauhinia. Petals unequal. Calyx gamosepalous or valvate. Pods dehiscent. 

Leaves palmately 5 — many -nerved. 

* * Leaves abniptly pinnate. (Amherstiem), 

x Calyx-tube short, the disk basal or nearly so. ( Cynometrece.J 

+ Petals none. 

Hauwickia. Sepals 5, much imbricate. Stamens 10, all perfect or 1 — 3 reduced 
to staminodes. Pod flat-compressed, 2-valved at the apex. Leaflets in 1 to several 
pairs, 

+ + Petals 5 or fewer. 

Cynometua. Sepals 4 — 5. Petals 5, imbricate. Stamens 10 or many. Pod 
fleshy, indehiscent or tardily dehiscing. Leaflets in 1 to many pairs. 

x x Disk at the top of a prolonged calyx- tube. (Eu-Am/icrstieceJ . 

+ Petal 1 — 5. Trees. 

0 Calyx-tube rather short. Petal 1. 

Sindoea. Calyx valvate or nearly so, often echinate. Petal sessile. Stamens 
shortly monadelphous, 2 of them perfect, the rest castrate or reduced to filaments. 
Leaflets in 2— 3 pairs. Seeds arillate. Pods woody, echinate. 

0 0 Calyx-tube elongate, 
f Petal one. 

Pahudia. Calyx-segments 4, much imbricated. Petal shortly clawed. Stamens 
10, 7 of them high-up connate, the rest entirely reduced or 2 of them represented by 
minute staminodes. Leaflets in 2 or more pahs. Seeds arillate. Pods firmly woody, 
smooth. 

Afzelia. Calyx-segments 4, much imbricated. Petal clawed. Stamens 3— 8, 
free, with or without a few minute staminodes. Pod large, woody or coriaceous. 
Seeds not arillate. Leaves abruptly pinnate. 

f f Petals 3 — 5. 

Tamarixdus. Petals 3, with the rudiments of 2 others. Staminodes teeth-like. 
Stamens monadelphous, only 3 of them developed. Pod turgid, indehiscent, the acid 
meso carp pulpy. 

Amiieustia. Petals 5, 3 of them nearly equally long, and like the lowermost 
one, very broad, the 2 others minute or rudimentary. Stamens diadelphous (9 + 1). 

+ + Petals none. 

Saeaca. Sepals 4. Stamens 3—9. Pods coriaceous, 2-valved. Trees. 
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SubtrU. 3. EUC2ESAL Tils IE JR. Leaves usually abruptly bipinnate. Sepals free 
to the disk, valvate or imbricate. Ovary or ovary-stalk free, 
x Sepals valvate or nearly so. Trees. 

Poixoiaxa. Pod 2-valved, flat, coriaceous. Leaves bipinnate, the leaflets all 
developed. Unarmed. 

Pahkixsoxia. Pod turgid-moniliform, indehiscent. Petiole very short, spine-like, 
■with 2—4 much elongate pinnae of minute and often quite reduced leaflets. Armed, 
x x Sepals imbricate. Trees or woody climbers. 

4- Climbers, usually armed. 

Cjesalpinia. Pods not winged, indehiscent or 2-valved, several-seeded. Stigma 
small. 

Pteiiolobitjm. Pods samaroid, indehiscent, the upper end produced into a con- 
spicuous wing-like appendage, 1 -seeded. Ovary 1-ovuled. 

Mezoxetjron. Pod flat, several-seeded, indehiscent, the upper suture extended 
into a wing. Stigma small. 

+ + Erect trees, not armed. 

Peltophortjm. Pods flat, several-seeded, indehiscent, both sutures extended into 
a wing. Stigma peltate. Stamens 10, free. 

Acrocarpus. Pods as in preceding, but indehiscent and winged along the upper 
suture only. Stigma minute. Petals narrow, almost equal. Stamens 5, free. 

Subord . II Mimosese. Flowers regular, the petals valvate in bud, 
free or more usually united into a shorter or longer tube. Stamens 
definite or indefinite, free or connate. 

Trib. 1. MIMOSKJEj. Stamens definite, usually 10 or 5, or twice as 
many as the petals. 

Subtrib. 1. MIMOSEJE YEIUE. Anthers gland-tipped or not. Stamens free. 
Calyx valvate in bud. 

*■ Anthers gland-tipped. 

x Flowers in spikes or racemes. 

Adexaxtiiera. Pods 2-valved, often falcate or circulate, transversely chambered 
between the seeds. Flowers in spikes or racemes. Erect trees. Leaves bipinnate. 

Entada. Pods large, the indehiscent joints separating from the persistent 
thickened sutures. Flowers in spikes. Tendril-hearing woody climbers. Leaves 
bipinnate. 

x x Flowers in oblong or globose heads. 

• Nepttjxia. Pods flat, 2-valved, thin coriaceous. Flowers in dense heads. Erect 
; herbs. '..'.''.Leaves'.' hipinnate.'. 

* * Anthers not gland-tipped. 

x Pods more or less jointed, the joints receding from the persistent 
sutures. 

Mimosa. Flowers in dense spikes or heads. Shrubs or herbs, with bipinnate 
leaves. 

x x Pods continuous, not jointed. 

+ Valves of pod chartaeeous or thin coriaceous. 

Pesmanti-ius. Pod flat, narrow, 2-valved. Stigma clavate. Herbs with bipin- 
nate leaves. Flowers in heads. 

Leucjexa. Pods flat, rather broad, 2-valved. Stigma capitate. Shrubs or small 
trees with bipinnate leaves. Flowers in globose heads. 

29 
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4* + Yalves of pod thick and woody, falcate. 

Xylia. Pods woody, tardily dehiscing. Flowers in globose heads. Trees with 
Tbipinnate leaves. 

Suhirib. 2. TARTlIEJE. Calyx imbricate in bud. Stamens monadelphons. 

Pakkia. Stamens 10, in neuters reduced to long filaments. Flowers in large 
long-peduncled heads, the lower ones neuter, the upper ones fertile. Trees with 
bipinuato leaves, 

Trib. 2. ACACIJEJJE. Stamens indefinite, free or connate. 

ftubtrib. 3. ACACIEJE VERJE. Stamens free. 

Acacia. Pods various, dehiscent or not. Flowers in heads or dense spikes. Trees 
or shrubs, sometimes climbing, with bipinnate leaves or the leaves reduced to phyllodia, 
armed or unarmed. 

Subtrib. 4. IEGEJE. Stamens connate. Flowers in heads or dense spikes. 

* Seeds without an milhcs 1 but on longer or shorter funicles. 

Albizzia. Pods straight. Trees with bipinnate leaves. 

Pithecolobium. Pods more or less circinnate or cochleate. Trees or shrubs, 
rarely climbing, with bipinnate leaves. 

Calliandka. Pods more or less falcate, with much thickened sutures. Trees or 
shrubs, with bipinnate leaves, 

* * Seeds conspicuously arittaU . 

Inga. Pods variously circinnate or cochleate. Trees or shrubs with s im ply 
pinnate leaves. 

Arillaria, Xurz. 

1. A. egbtista, Kurz inJourn. As. Soc. Beng. 1878, 71. (Sophom. 
robust a, Eoxb. Hort. Bengli. 31. ; Yright Icon. t. 245)~ - - 

Hab. Not unfrequent in the tropical forests of the southern slopes 

of the Pegu Yomah (above and about Eangoon) and in Upper Tenasserim. — • 
PI. Apr. June. 

Sophiora, L. 

1. S. tomextosa, L. sp. pi. 538 ; Eoxb. PL Ind. II. 316 ; Miq. PL 
Ind. I. 124 ; Btb. in Mart. PL Bras. PapiL 314, t. 124. (S. occidentalism 

L. 1. c. ; Bot. Mag. t. 3390). 

Hab. Not unfrequent in the beach-forests of the Andamans ; also 
Pegu (Brandis). 

Lespedesa, Mich. 

Conspectus of Species . 

* Flowers in axillary almost sessile clusters . 

oppressed silvery silk-hairy ; leaflets linear-cuneate, ...... .... .... z. serum, 

* * Flowers in axillary and terminal racemes often collected into terminal panicles* 

x All parts densely and softly pubescent ; bracts deciduous. 

Softly tomentose ; racemes robust and sessile ; calyx-teeth almost filiform and 

flexuose, ........ ...... 9 Z, pint torum. 

x x Branchlets and underside of leaves appressedly greyish puLerulous. 

Eacemcs glandular-pubescent ; bracts persistent, j Jm decora . 

Eaeemes tawny jrabescent, not glandular ; bracts deciduous, • ,Z. parvi flora. 
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1. L. sekicea, Miq. Ann. M/us. Lugcl. Bat. III. 49 ; Maxim. Syn. 
Lesped. 42 ; Hf. Ind. El. II. 142 (Kedgsarum serieeum, Thbg. El. Japon. 
2S9 ; L. cimecita, Don. Gen. Syst. II. 807 ; Kedgsarum jmiceum, lioxh. 
EL Ind. Bat. III. 862, non L. £.). 

Hab. Ava, Khakyen bills, east o£ Bhamo (J. Anderson). — EL May, 

2. L. pia t etoefm, Kurz in Journ. As. Soc. B eng. 1878, 280 and 1. c. 
1874 184 sub. 18. 

Hab. Not imfrequent in the drier bill-forests of Martaban, at 4000 
to 6000 ft. elevation. — El. Fr. March. 

Allied to L. tomentosa , Sieb. 

8. L. decoea, Kurz in Journ. As. Soc. Beng. 1878, 281 ; Ilf. Ind. 
El. II. 144. 

Hab. Frequent in tbe drier, especially the pine-forests of Martaban, 
at 4000 to 6000 ft. elevation. — FI. March ; Fr. Apr. 

Allied to L. eriocarpa , DC. 

4. L paeyieloba, Kurz in Journ. As. Soc. Beng. 1878, 281 ; Hf. 
Ind. FL II. 144. 

Hab. Martaban hills (Nattoung), east of Tounghoo (Revd. E. Mason). 
Allied to L . elliptic®, Bth., from which it differs by its much smaller 
flowers, its subulate calyx-teeth, the different vestiture of its inflorescence, 
and its deciduous bracts. 

Pycnospora, R. Br. 

1. P. hebysaeoibes, RBr. in WA. Prod. I. 197 ; Bth. El. Hongk. 
91 ; Hf. Ind. El. II. 153. (P. nervosa , WA. Prod. I. 197). 

Hab. Tenasserim (Helf. 1818). 

Pseudarthria, WA. 

1. P. vise iba, WA- Prod. I. 209 ; "Wight Icon. t. 2S6 ; Ilf. Ind. EL 
II. 154. (Kedgsarum mscidum , L. Syst. III. 506 ; Roxb. EL Ind. III. 
856; Besmodium viseidum , DC. Prod. II. 316), 

Hab. Upper Tenasserim (Falconer, Griff.). 

Besmodium, Desv. 

Conspectus of Species. 

A. DehiscEjnttia. Pod-joints dehiscing along the ventral suture. 

Sudg. 1. TUurolobium , DC. Pod-joints dehiscing along the more or less indented 
suture, distinctly separated or continuous and the separation indicated by a transverse 
Hue only. Inflorescence in a young state conspicuously imbricate -braeted. 

* All bracts deciduous. Tods continuous, the joints marked only by transverse 
lines , Erect shrubs or herbs . ' ■ ■ 1 

Shrub, the leaflets one-coloured ; flowers purple ; pod-joints about 2J lin. long by 3 
broad, densely and shortly hirsute, * A* gy rubles. 
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Ann ual or biennial, the leaves as often 1- as 3-foliolate, with the 2 lateral leaflets much, 
reduced, leaflets white-variegated ; flowers pale yellow, turning pale brick-coloured ; 
pod-joints about 2-J lin. long and broad, shortly and sparingly hirsute, . . 3. gyram. 

* ■* Lowermost bracts of ' young inflorescences more or less persistent, Pods dis- 

tinctly jointed. 

Leaves 3-foliolate, the leaflets elliptical to oblong ; fruiting pedicels erect ; racemes 
elongate, ......... ...... ....... ....... ...... JX heteroearpum. 

Leaves 1 — 3-foliolate, the leaflets more or less orbicular ; fruiting* pedicels refracted ; 

racemes shorter than the leaves, 3. retroflexmn . 

Bubg. 2. Bagotia, "Whip. Pod-joints dehiscing along the lower more or less indented 
suture. Young inflorescence not conspicuously bracted. 

* Eidwer& m mmy-fowered terminal m axillary racemes which often form term*. 

nal panicles. Erect annual herbs. 

Stems and underside of leaves sparingly and appressedly greyish puheseent ; panicle 
giandidar-puberulous ; pods glabrescent, . ... . . ... > .... ... . . . . . . ... . 3. oblongum. 

Stems and peduncles spreadingly tawny pilose ; pods tawny pilose, ...... 3. aurieans . 

* Floivers few, axillary or in leaf -opposed racemes. Prostrate or difpmc herbs. 
Flowers in leaf-opposed and spuriously terminal simple or branched racemes ; leaflets 

very small, ....... , , . . . ...... .... .... ........ ............ 3. microphyllum . 

Flowers usually yellowish, by 1 — 4 on a longer or shorter axillary peduncle which is 

longer than the leaves, ........ . . 3. replans. 

Flowers usually purple or rose-coloured, by 1—6 in the leaf-axils, 3, iriflorum. 

B. Iistdehisceivtia. Pod-joints not dehiscing in any way. 

* Flowers in terminal and axillary racemes often collected into 

panicles. Bracts small, deciduous or rarely persistent. 

Bubg. 3. Eu-desmodimn , DC. Shrubs, undershrubs or herbs, the leaves 1 — 3- 
foliolate ; petiole not winged. Pods various, many-jointed, the joints variously shaped, 
but never quite square. 

* Pods and ovary quite glabrous, the joints more or less deeply indented on the 

lower suture, the basal one very shortly stalked. 

x Leaves simple, broader than long, oblate to reniform. 

Flowers 3 lin. long, sky-blue, on capillary glandular pedicels -J — J- in. long ; pod-j obits 
deeply indented at the lower suture, ..... ............ ..... ...... . . 3. oblatam. 

Flowers small, white, on pedicels 1J— 2 lin. long ; pod-joints slightly indented at the 
lower suture, 2). reni forme. 

x x Leaves oblong to oblong-lance olate . 

Leaves simple, or the lower ones 3-foliolate racemes slender, in diffuse terminal pani- 
cles ; pod-joints elliptical, 2 lin. long by 1J broad, 3. subsiipidaceum. 

* * Pods and ovary variously clothed ' with glandular or glandless , straight or 

hooked hairs, 

x Pod-joints 4 — 5 times longer than broad, or if shorter stalk-like 
narrowed at the base. 

+ Pod-j obits pedicel-liko narrowed or abruptly constricted at the 
base, securiform or crescent-shaped, puberulous. 

O Pod-joints crescent-shaped, abruptly constricted at both ends. 
Leaves oblong, acute or blunt, strongly parallel-nerved ; pod-joints broadly lunate, 
tumid and only 2 lin. long, coriaceous, the basal one refracted on a stalk 2 lin. 
long thickened club-like at the apex, J), condmium . 
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Leaves divaricately obcordate ; pod-joints membranous, broadly Innate, acute and 
divaricate at both ends, very flat ; spreading or trailing herb, .... D. obeordatum . 
0 O Pod-joints securiform, the basal one long-stalked. 

Calyx about a line, the corolla 5 lines long ; stalk of basal pod-joint about 1 — J lin. 

. long, . * • . . , , . 1). scalpe. 

Calyx and corolla half the size; stalk of basal pod-joint slender, j in. long, 

. . D. podocarjmm. 

+ + Pod-joints truncate at both ends, oblong to linear-oblong and 
sessile.' 

0 Leaves pinnately 3-foliolate. 

Pod-joints only If— -2 lin. long by f — j- lin. broad, densely booked puberulous, not 

narrowed at the ends, J). reeurvatmn , 

O 0 Leaves simple, tbe petiole short. 

Pod-joints 6 — 8, § in. long, slightly narrowed at both ends, irregularly striate, shortly 
glandular-pubescent ; petioles longer or shorter, D. ormocarpoicles. 

Very near the preceding, the petiole very short ; pod-joints 10—12, about 3 lin. long 
and hardly a line broad, shortly glandular-pubescent, ........ .......... I). teres. 

x x Pod-joints narrow, as long or only twice as long as broad. 

+ Shrubs or more usually erect or spreading perennials. Pod- 
joints usually as long as broad, more or less rotundate with 
truncate ends. 

0 Leaves simple. Pod- joints indented at the lower suture, 


about a line long. 

Perennial, erect, slightly appressed-puhescent ; racemes elongate and very slender ; 
pod-joints sparingly and shortly hispid ; leaves acute, . ........... D. GfangeUmm. 

As preceding, hut diffuse, the leaflets broader and usually blunt, I). jlexmmuu. 

Shrub, densely pubescent ; racemes tomentose, rather short and robust ; pod- joints 
densely and shortly grey hirsute ; leaves blunt, D, la ti folium. 


0 0 Leaves 3-foliolate. Pod-joints about a line long and broad. 

Erect shrubby perennial ; lfaflets somewhat repand, glaucescent beneath, acute or 
acuminate ; branchlets almost terete ; pod-joints densely covered with hooked 
stiff haii’S, . , . . . . ... ............ .1). sequax. 

Eiffase perennial, the branches sharply 5— 6 -angular ; leaflets entire, blunt ; pod-joints 
sparingly covered with white hooked stiff* hairs, I), diffumm. 

+ + Shrubs or woody undershruhs. Pod-joints usually about 
twice as long as broad, more or less indented on one or 
both sutures. 

O Bracts of the young inflorescence scarious and large, forming 
imbricate cones, very deciduous, but the basal ones usually 
remaining persistent, 
f Basal pod-joint sessile. * 

Bacemes sessile or peduncled, rather short; pod-joints If — 2 lin. long and nearly as 
broad, indented on the lower suture, appressed hirsute ; branchlets sharply angu- 
lar, often villous on the corners, I). tloribundmn. 

f f Basal pod-joint shortly but distinctly stalked. 

Bacemes slender, long-peduncled, forming spreading terminal panicles ; pod-joints 
f in. long and 3 lin. broad, puberulous, slightly indented ; branchlets terete or 
nearly so, , MMM( t f , , ,.»«•*» i » * > $ * , * * , , • , . , , , t * « * « , D. tilicefolium. 
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Bacemes very slender and usually shorter than the leaves, sessile or branched from the 
base ; pod-joints 4 lin. long by 2| broad, more or less indented at the lower suture, 

sparingly and shortly hirsute ; branches angular, JD. Jcarerisimu 

Bacemes sessile or nearly so, robust, usually axillary or panieled by the fall of the 
leaves ; pQd-joints 4 lin. long by 2J broad, grey- villous, much indented at the 

lower suture ; branchlets rather terete, D. cmifertmi , 

0 0 Bracts of the young inflorescence narrow, herbaceous, not 
conspicuous and imbricating (Catenaria, Bth.). 

Flowers J in. long, often in axillary slender racemes ; pod-joints oblong, nearly 4 lin. 

long, densely and shortly hooked-hairy, the basal one stalked, JD. laburmfolimn. 

Subgen, 4. Tterbloma , Desv. Shrubs. Leaves I-foliolate, the petiole winged. 
Bracts minute. .Pods very flat, many-jointed, the joints not or hardly indented 
and almost square. 

Branchlets sharply triquetrous ; pods glabrous or pubescent along the sutures or all 
over, JD. triquetrum . 

* # Flowers clustered or in sessile or peduncled umbels in the axils 

of the leaves or in the axils of bract- 1 ilce floral leaves . 

Subgen. 5. Dendrolobium, ¥A. Flowers in dense sessile or peduncled axillary 
umhels or clusters. Bracts minute or deciduous. Leaves pinnately 3-foliolatc. Pods 
5—1 -jointed, appressed pubescent. 

* Tods normally 2 — 1 -jointed. Under shrubs. (Dicerma). 

Flowers by 2 — 4 or fewer clustered in the leaf-axils and passing into terminal leafy 


racemes, 2L biarticulatum . 

* * Tods 2 — 5 -(only occasionally 1-) jointed . Shrubs or trees (Dendrolobium 
proper). 

Flowers in sessile clusters ; pod-joints only 2 lin. long, IK cephalotes . 

Flowers in peduncled umbels ; pod-joints about 4 lin. long, JO. nmbellatum . 


Subgen . 6. Thyllodiim , Desv. Flowers clustered or umbellate, in the axils of 
bract-like large floral leaves which are complicately 2-foliolate, persistent, and placed 
distichously. Leaves pinnately 3- or rarely 1-foliolate.* l%ds 2— 4-jointed. 

* Tods pubescent or villous-pubescent. 

Leaflets 3—5 in. long, acuminate ; pods villously pubescent, JD. grande . 

Leaflets 1 — 2 in. long, rounded or almost retnse, JD. vest Hum. 

* * Tods glabrous except on the margin. 

Leaves pinnately 3- or occasionally 1-foliolate, the petiole only 2 — 3 lin. long ; pods 
glabrous, net-veined, 1 ). pulchelhm . 

1. D. gyroides, DC. Prod. II. 326 ; Hf. Inch FI. II. 475 (D« 
pseudo- gyvoides, Miq. FI. Ind. Bat. I. 244). 

Has. Frequent in the mixed forests, especially the upper ones, 
chiefly in the stony bed o£ streams, all over Burma, from Arracan, Pegu, and 
Martaban down to Tenasserim. — FI. Close of ES. ; Fr. CS. 

2. D. gyrajss, DC. Prod. II. 836 ; ‘Wight Icon. t. 294 ; Hf. Ind. 
FI. II. 174 (Hedysarum gyrans , Lamk. Suppl. 382 ; Jaeq. Icon. rar. t. 
562 ; Eoxb. FI. Ind. III. 317). 

Hab. Common in all leaf-shedding forests, hut more especially in the 
savannahs, in grassland and amongst shrubbery of the plains, ascending into 
the drier hill-forests and hill-pastures up to 4000 ft. elevation, all over 
Burmah, from Chittagong and Ava down to Tenasserim.- — FI. Fr. CS. 
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8. D. HETEKOCAepijm, DC. Prod. II. 837 {Hedysarum heterocarpnm, 
L. sp. pi 1054 ; Burm. PL ZeyL 117, t. 53, £. 1. ; D. polyearpum , DC. 
L c. 334; Wight Icon. t. 406; Bak. in PL trop. Afr. II. 165; Hf. Ind. 
PL II. 171 ; Hedysarum purpureimi, Eoxb. Pl. Ind. III. 358 ; D. patens, 
Wight Icon. t. 407 ; Hedysarum patens, Eoxb. PL Ind. III. 862). 

Tar. a. aEisTJUSTTM, branches and leaves beneath only thinly appressed- 
pnbescent ; pods glabrous with fringed edges, or sparingly and minutely 
stiff-hairy. 

Tar, /5. teichocatjlox, Bak. in Hf. Ind. Pl. II, 172 {JD. iricho - 
caulon, DO. Prod. II. 386 ; Hassk. Pl. Jav. rar. 367 ; Bth. PL Austr. II. 
235), branches densely and spreadingly pilose, the leaves beneath appressed 
pilose ; the rest as in var. a. 

Tar. y. capitatttm, {JD. capitatum , DC. Prod. II. 225 ; Miq. PL Ind. 
Bat. I. 241 ; PIf. Ind. PL II. 170 ; Hedysarum capitatum, Bunn. FL 167, 
t. 54, f. 1), branches and leaves beneath mote or less silvery pubescent, the 
leaflets smaller ; pods puberulous. 

Has. Tar. a. common in all leaf -shedding forests, especially the mixed 
ones, entering also the savannahs and cultivated lands, all over Burma and 

the adjacent islands; var. jO. Ava hills ; var. y. Amman. — FL Close of 

BS.j-Fr. CSr 

4. D. betroplexum, DO. Prod. II. 336; Hf. Ind. PL II. 170. 
{Hedysarum reirojlexum , Linn. Mant. 103). 

Hab. Tenasserim (Helf. 1692). 

5. D. obloxgum, Wall. Oat. 5714 ; Bth. PL Jungh. I. 224 in adn. 
Hab. Bather frequent in the upper mixed forests of the Pegu 

Yomah ; Ava, Taong Dong (Wall.). — Pl. Hov. ; Pr. OS. 

* This agrees so far with Hasskarl’s description of JD. Aparines (Miq, 
PL Ind. Bat. I. 252), but I have no specimens to compare with, 

6. D. aukicaks, Grain in Wall. Cat. 5704 ; Bth. in PL Jungh. I. 223 
in adn. ; Ehrrz in Journ. As. Soc. Beng, 1873, 23 ; Hf. Ind. PL II. 172. 

Hab. Frequent amongst shrubbery in sandy grounds in the neigh- 
bourhood of the sea in Arracan ; Tenasserim, Tavoy (Wall.). — Fl. Close 
of BS. ; Pr. OS. 

7. D. miceophtlltjm, DC. Prod. II. 336 ; Miq. PL Ind. Bat. I. 289. 
{Hedysanm microphyllum, Thbg. FL Japan. 284; D. parvifolimn , DC. 
1. c. 331 ; Hf. Ind. PL II. 174). 

Hab. Martaban, Yoonzeleen, at 2500 ft. elevation (Brandis) ; Ava 
(teste Baker). — PL Pr. March. 

8. D. bep tax's (Hedysarum reptans , Burm. PL ZeyL t. 54. £. 1 ; 
Eoxb. PL Ind. III. 354; JD. lieierophylluni, DC. Prod. II. 334 ; Hf. Ind. 
Pl. II. 173 ; JD. trijiorum var. WA. Prod. I. 229 ; Wight Icon. t. 291 ; 
Hedysarum lieterophyllum, Willd. sp. pl. III. 1201) . 
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Hab. More in woody lands and amongst shrubbery of Pegu and 
Tenasserim. — EL Fr. PS. 

9. D. tetflorttm, DC. Prod. II. 334 ; Wight Icon. t. 292 ; Bth. in 
Mart. El. Bras. XV. 95. t. 26 ; Hf. Ind. FI. II. 173. (lledysarum trijto « 
rum, L. sp. pi. 1057 ; Boxb. FI. Ind. III. 353 ; lledysarum stipulaeeum, 
Bunn. FI. Ind. t. 54. f. 2.). 

Hab. Frequent in short-grassed pastures and in cultivated lands, 
rubbishy places, along river-banks, Ac., all over Burma, from Chittagong 
and Ava down to Tenasserim ; on the Andamans introduced only. — FI. Fr. 
BS. chiefly. 

10. D. oblattjm, Bak. in Journ. As. Soc. Beng. 1873, 230; Hf. Ind. 
FI. II. 1 66. 

Hab. Not unfrequent in the tropical forests, especially along rocky 
choungs, of the Pegu Yomah and the Martaban hills ; also Prome hills ; 
Ava, on Taong-Dong. — FI. Fi&O. and PIS. 

11. D. reniforme, DC. Prod. II. 327 ; Hf . Ind. FI. 173. (Hedysa- 
rum reniforme , L. sp. pi. 1051 ; Bunn. FI. Ind. t. 52. f. 1.) . 

Hab. Prome ; Ava, on the banks of the Irrawadcli (according to 
Baker). 

All Burmese specimens seen by me belong to the preceding species. I 
myself gathered the true Burmannian plant only in the Terai-lands of 
Sikkim. 

12. D. suBSTiPTrLACETTM, Bl. MS. (D. stipulaeeum , Miq. FI. Ind. 
Bat. I. 252, non. DC. ; lledysanim mucronatum , Bl. Buitenz. Cat. 92). 

Hab. Martaban, Nat toting Hills. (Be vd. F. Mason). 

This species greatly resembles the American D. stipulaceum , DC. 
(which I suppose to be the same as D. cajanifolium , DC., referred to by 
Baker in FI. Ind. II. 161). It differs in its stouter stature and its 
broad ovate (not linear- subulate) calyx-lobes. The pod-joints are glabrous 
and net-veined, not hooked-pilose like those of HasskaiTs D. Aparines , 
which Miquel combines with D. stipulaceum, while Baker would make it 
synonymous with D. spirale . 

13. D. coxcmxmx, DC. Prod. II. 335 ; Miq. FI. Inch Bat. I. 245 ; 

Hf. Ind. FI. II. 170. (D. pendulum, Wall. PI. As. rar. I. t. 94.). 

Hab. Not unfrequent in grass-lands of the drier hill-forests (especially 
the pine-forests) of Martaban, at 4000 to 6000 ft. elevation. — Fr. March. 

14. D. OBCORDATUM, Kurz in Journ. As. Soc. Beng. 1873, 229 ; Hf. 
Ind. FI. II. 166. (Uraria obcordata, Miq. Suppl. FI. Sumatr. 114 and 
305). 

Hab. Tenasserim, Moulmein District (Falconer). — Fr. Febr. 

15. D. Scalp e, DC. Prod. II. 334 ; Bak. in FI. trop. Afr. IL.164 ; 

Hf. Ind. FI. II. 165. (D. stranyulatum, WA. Prod. I. 228 : Wight Icon, 

t. 985). 
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Hab. In the moister hill-forests of Martaban, east of Tounghoo, at 
4000 to 5000 ft. elevation. 

Baker identifies the D. triehocmlon of Hasskarl’s PL Jav. rar. 367 with 
the above, but this he could only do by simply guessing, for the description 
does not in the least agree and the dehiscent pods at once indicate its true 
affinity. 

16. I), p oi)OC AiiP um, DC. Prod. II. 336 ; Hf. Ind. PL II. 165. 

Hab. Ava Hills. 

H. B. If D. laxum, DC. 1. e. (Hechjsarum Ictxum , , Spreng*. Syst. 
app. 292) is correctly referred to the above species (as to which I entertain 
grave doubts), this name has precedence. 

17. D. RECXJBTATUM, Grab, in Wall. Cat. 5717 ; WA. Prod. 226 ; 
Wight Icon. t. 374 ; Miq. PL Ind. Bat. I. 250. (Hedysamm recurvatmn, 
Boxb. liort. Bengh. 57. and PL Ind. III. 358 ; Wight Icon. t. 409 ; Hedy- 
mrum di/fusum, Boxb. Pl. Ind. III. 357, non Willd ; I), laxiflorum , DC. 
Prod. II. 335 ; Hf. Ind. PL II. 164 ; 2). diffumm , DC. 1. c. 335, not 
336). 

Hab. Common in the dry and upper mixed forests of Chittagong, 
Arraean, and Pegu. — PL Close of BS. Pr. CS. 

18. D. teres, Wall. Cat. 5694; Bth. in Pl. Jungh. I. 225 in adn. ; 
Hf. Ind. PL II. 164. 

Hab. Ava, Taong Dong (Wall.). 

19. D. Gatoetiotm, DO! Prod. II. 327 ; Wight Icon. t. 271 ; Hf. 
Ind. Pl. 11.168. (Hedysarum Grcmgetlcum, L. sf>. pl. 1052 ; Boxb. Pl. Ind. 
III. 349 ; Iledymrum collinum, Boxb. Pl. Ind. III. 348 ; I). laUfolmm y 
Wight Icon. t. 272). 

Hab. Prequent in all deciduous forests, especially the mixed ones, 
also entering the savannahs and cultivated lands, all over Burma, from 
Chittagong and Ava down to Tenasserim. — PL BS 1 . ; Pr. CS. 

20. D. elexu o sum, Wall. Cat. 5691 ; Bth. in PL Jungh. 224, in 
adn. ; Hf. Ind. PL II. 168. I ■ A; q : ; 

Hab. Prome Hills. 

This, as already suggested by Bent ham, is hardly more than a diffuse 
variety of D. Gcingeticum , with broader leaves and spreadingly hirsute 
branches. 

21. D. latieolium, DC. Prodr. II. 328 ; Wight Icon. t. 370 ; Hf, 
Ind. Pl. II. 168. (Iledymrum latifolmm , Boxb. Mort. Beng. 57 and PL 
Ind. III. 850 ; Bot. Beg' t. 855 ; JD. Icmocaryum, DC. Prod. II. 328 ; 
Bak. in PL trop. Afr. II. 162). 

Hab. Frequent in the dry and open forests of Ava, Prome, Pegu, and 
Martaban. — PL Close of BS. ; Pr. CS. 

22. D. seqxjax, Wall. PL As. rar. II. t, 157 ; Hf. Ind. Pl. II. 170.. 
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(D. smuatum, BL MS. ap. Miq. FL Ind. Bat. I. 255 ; Hf. Ind. FL II. 166; 
D. dasylohm , Miq. Suppl. Fl. Sum. 113 and 305). 

Hab. In the drier hill-forests of Martaban, east of Tounghoo, at 
4000 to 5000 ft. elevation. 

23. 3). diffxtstim, DC. Prod. II. 336 ; Wight Icon. t. 298 ; Hf. Ind. 

FL II. 169. (23 [edysarum dijpusum, Willd. Sp. pi. III. 1180 ; lledysanm 

aurieulatum , and H. quinqmangulatnm, Boxb. FL Ind. III. 355 ; D. quin- 
quangidare , Wight Icon. t. 293). 

Hab. Prome Hills (Wall. Cat. 5716, D.). — FL Sept.— Octob. 

24. D. ploribtodttm, Don. Gen. Syst. II. 297 ; Hf. Inch FL II. 
167. ( lledysanm floribimdum , Don. Prod. Hep. 244 ; D. nmltijlovum , 
DC. Prod. II. 335 ; D. clubmm, Ldl. Bot. Beg. t. 967 ; Bot. Mag. t. 2960). 

Hab. Hot unfreqnent in the drier hill-forests of Martaban and Up- 
per Tenasserim, at 4000 to 5000 ft. elevation. — FL Close of BS. ; Fr, 
March. 

25. D. tilijefoliijm, Don. Gen. Syst. II. 297 ; Hf. Ind. Fl. II. 168. 

Hab. Tenasserim, Tavoy (according to Baker). 

26. D. Karensittm, Kurz, MS. 

Hab. Martaban, rare in the pine-forests east of Tounghoo, at 4000 
to 5000 ft. elevation ; Ava, Khakyen Hills east of Bhamo. — Fr. March. 

27. D. LABURNIFOLIUM, DC. Prod. II. 337 ; Hf . Ind. FL II. 163. 
(Hedysarum laburnifoliim , Poir. Diet. YI. 422 ; Catenaria laburnifolia 
Bth. in PL Jungh. I. 220). 

Hab. Ava Hills. 

28. D. triquetrum, DC. Prod. II. 326; Hf. Ind. FL II. 163. 
(Hedysarum triquetrum, L. sp. pi. 1050 ; Boxb. Fl. Ind. III. 847 ; Ptero- 
loma triquetrum , Bth. in PL Jungh. I. 220). 

Var. a. GEOTmtJM, pods more or less greyish hirsute or villous, larger 
and usually somewhat curved ; flowers larger. 

Tae. /3. pseudo-triquetrum, (D. pseudo - trig netrum and I), alaium , 
DC. Prod. II. 326 ; Hedysarum citatum, Boxb. FL Ind. III. 348), pods 
glabrous or pubescent only on the edges, shorter and straight; flowers 
smaller. 

Hab. Common in all leaf-shedding forests, especially the mixed ones, 
but also ascending into the drier hill-forests up to 5000 ft. elevation ; all 
over Burmp,, from Chittagong and Ava down to Tenasserim and the Anda- 
mans ; var. /L equally common, but restricted to low levels.— FL Fr. Close 
of BS., and CS. 

29. D. biarticulatum, F. MuelL Fragm. Phyt, II. 121 ; Bth. FL 
Austr. II. 231 ; Hf. Ind. Fl. II. 163. (JDicerma biart iculaium, DC. Prod. 
II* ; Wight Icon. t. 419 ; Hedysarum biart iculaium, L. sp. pi. 1054 j 
Boxb. FL Ind. III. 359). 
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Hab. Ava, Irrawaddi valley at Mengoon (J. Anderson) and Pagha- 
myo (Wall.). — Fr. Jan. 

80. D. cepixalotes, Wall. Cat. 5721 ; Wight Icon. t. 878 ; Bedd. 
FL Sylv, 87. Anal. t. 12. f. 4 ; Hf. Ind. FI. II. 162. ( Denclro lo h mm 
eephalotes , Bth. FL Jungh. I. 218 ; Iledysarum cepTmloies , Boxb. FL Ind. 
III. 860; Iledysarum mibellatum, Boxb. 1. c. ; JD. congestum , Wall. Cat. 
5723 ; Wight Icon. t. 209). 

Hab. Common in the mixed forests, especially the lower ones, 
entering also the savannahs ; all over Chittagong and Ava, down to Pegu 
and Arracan. — FL Close of ES. ; Fr. CS. 

31. D. umbellatem, DC. Prod. II. 325 ; Bth. FL Austr. II. 280; 
Hf. Ind. FL II. 161. (JDendrolobmm mibellatum , WA. Prod. I. 224 ; 
Iledysarum mibellatum , L. sp. pi. 1053). 

Hab. Frequent in the beach-forests all along the coasts of the Anda- 
mans and Tenasserim ; re-appears on the limestone hills of Segain, Ava. — 
F1. Fr. CS. 

32. D. geastde, Kurz in Journ. As. Soc. Beng. 1874, 184 ; Ilf. Ind. 
FL II. 162. 

Hab. Ava, Irrawaddi valley near Tagoung (J. Anderson). — FL ES. 

33. D. vestitum, Bth. MS. ; Hf. Ind. Fl. II. 162. (Miyllodmm 
vestitum , Bth. in PL Jungh, I. 217). 

Hab. Tenasserim, from Moulmein down to Mergui. — Fr. CS. 

34. I), pelchellitm, Bth. in Hongk. Fl. 83 ; Hf. Ind. FL II. 162. 
(JDicerma pulcliellum, DC. Prod. II. 339 ; Wight Icon. t. 418 ; Iledysarum 
pulchellum , Eoxb. FL Ind. III. 361). 

Hab. Frequent in all deciduous but chiefly in the open and dry 
forests, all over Burma, from Chittagong and Ava down to Tenasserim ; 
also Andamans, — Fl. ES. ; Fr. CS. 

Alysicarpus, Neck. 

Conspectus of Species. 

* Calyx shorter than the first pod-joint. 

Pod-joints inflated-globular, without wrinkles or veins, .... A . momlifer . 

Pod-joints slightly compressed, thickened at the truncate ends, obsoletely wrinkled- 
net-veined, . . ............ A. vaginalis „ 

* * Calyx much longer than the first pod-joint, : the teeth much imbricate in fruit* 
Calyx-lobes lanceolate, acuminate; pods as long or twice as long as the calyx, the 

joints (fully ripe) almost smooth, obliquely 4 -angular, ........ A. htpleurifolius , 

Glabrous ; calyx-lobes broader and acute ; pod enclosed in the scarious calyx, the 


joints broader than long, strongly and transversely wrinkled, A. rugosus . 

As preceding, but stems silk -hairy, the calyx-lobes and bracts fringed with long silky 
hairs ; pod-joints twice the size, ........ ........ A. styracifolim* 
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1. A. MQTOIEEB, DC. Prod. II. 353 ; HI Ind. PL II. 157. " {Hedy- 
serum moniliferum , L. Mant. 102 ; Burm. PL Ind. t. 52, f . 3 ; Eoxb. PL 
Ind. III. 345) . 

Bab. Ava ; Tenasserim, near Moulmein (Wall.). 

2. A. vaginalis, DC. Prod. II. 358 ; H£. Ind. PL II. 158. {Hetty- 
sanm vagimle , L. sp. pi. 1051; Eoxb. PL Ind. III. 845). 

Yar. a. genuina, leaves all, or only the cauline ones, narrow. 

Yar. J3. .otmmtoaeifolius, Miq. PL Ind. Bat. I. 232 ; Ilf. Ind. PL 
II. 15S. (Atysicarjcms nummular if oiius, DC. Prod. II. 858 • Hedysarum 
mwimukrifolmmiy L. sp. pi. 1051), leaves all more or less oval or almost 
orbicular, usually small and sometimes very small or minute. 

Bab. Frequent in grassy places of all leaf- shedding forests and in 
cultivated lands, all over Chittagong, Pegu, and Martaban, down to Tenas- 
serim ; van. /?. more in the drier forests, in sandy pastures, etc. — PL Close 
of ES. ; Fr. CS. 

3. A. b up IjETJEiboluj s , DC. Prod. II. 352 ; Hf. Ind. PL II. 158. 
{Hedy sanm buplewrifolmm, B. sp. pL 1081, non Eoxb.; Hedysarum 
cjramineim , Eetz. Obs. v. 26 ; Eoxb. PL Ind. III. 646).* 

Hab. Frequent in long-grassed jungle-pastures of the dry and open 
(especially the low) forests, from Ava and Prome down to Pegu, — PL ES. ; 
Fr. CS. 

4. A. KBGOSUS, DC. Prod. II. 358 ; Bth. PL Austr. II. 239 ; Ilf, 
Ind. PL II. 159. {Hedysarum rugoms } Willd. sp. pi. III. 1173; Hedy - 
sanm luyhurifolmm , Eoxb. PL Ind. III. 646, non L. ; A. 'WalliehU, WA. 
Prod. 1. 234). 

Hab. Frequent in. all leaf-shedding forests, especially in the savannahs 
and savannah-forests, and in grassy cultivated lands of the alluvial plains 
of Pegu. — PL Close of ES. ; Fr. CS. 

5. A. STTRACIFOLIUS, DC. Prod. II. 353. {Hedysarum yhmaeeum, 
Koen. ap, Eoxb. PL Ind. III. 247 ; A. rugosrn mr . styracifolius , Bak. in 
Ilf. Ind. PL II. 159). 

Hab. Ava (according to Baker), 

N. B. Hedysarum pro cum bens, Eoxb. PL Ind. III. 346, is the same 
as Alys. hamostis, Edg., and Roxburgh’s name has precedence. 

Meeopus, Bonn, 

1. M. nibulaks, Benn. in Horsf. PL Jav. rar. 154, t. 32 ; Miq. PL 
Ind. Bat. I. 266 ; Hf. Ind. Pl. II. 160. 

Hab, Very common in the upper mixed forests of the Pegu Yomah, 
less frequent in similar forests of Martaban and Tenasserim. — PL Close 
of ES..; Fr. CS. . 
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Loxxrea, Feck. . 

Conspectus of Bpecies. 

* Glabrous herbs* Calyx glabrous. 

Terminal leaflet several times broader than long, transversely divaricate -lunate, 

vesper til ionis. 

Terminal leaflet barely twice as broad as long*, obversely reniform, L. paniculata. 

* * More or less puberulous or pilose herbs. Calyx pubescent or villous. 

Leaflets obversely reniform to oblate ; racemes simple, terminal, L. reniform is. 

1. L. PAmcuLATA, Wall. Cat. 5673 ; Bth. in PL Juiigh. I. 215 in 
adn. ; Hf. PL II. 154 

Hab. Ava, Taong dong (Wall.). 

2. L. rekipoemis, DC. Prod. II. 321. (ILedijscinm reniforme. 
Lour. PL Cock II. 3-15; L. olovata , Desv. Journ. Dot. III. 122; Hf. 
Ind. Pl. II. 154). 

Hab. Ava, on the limestone hills of Segain and Pagha myo (Wall.). — 
Pl. Oct. 

Urania, Desv. 

Conspectus of Species. 

* Flowers in elongate slender lax racemes, the upper ones collected into terminal 

panicles. 

x Bracts subulate, persisting at the flowering. Pedicels in fruit straight, 
4 but reflexed. 

Calyx-lobes 1-J lin. long, long-tawny-pilose ; stipules lanceolate, J in. long ; pods 

densely hooked-hispid, V. cordifolia. 

x x Bracts very deciduous long before opening of the flowers. Pods 
minutely puberulous. Pedicels in fruit arcuate. 

Pods glossy ; calyx about 2 lin. long, in fruit rather ample and almost enclosing the 


pod, XT. campanulata. 

Pods opaque ; calyx 1-J — 2 lin. long, very much shorter than the pod, .XT. Jiamosa . 

* * Flowers in dense thick simple or almost simple racemes. 


x Bracts all very deciduous and fallen long before opening of the 
flowers. 

O Upper leaves pinnately 5— 9-foliolate. 
f Leaflets narrow. 

Leaflets white- variegated, blunt or bluntish, the net- venation beneath strong and close ; 

pod-joints leaden-coloured, polished ; seeds pale-coloured, . . XT. picta. 

Leaflets glaucous-green, one-coloured, long and very sharply acuminate, the net-vena- 
tion very thin and lax ; pod-joints glossy ; seeds brown, XT. acuminata , 

f f Leaflets broad. 

Leaflets with prominent and close net-venation ; pod -joints opaque, XT. crinita. 

0 0 Leaves 1- and 3-foliolate (often on the same plant). 

Bather stout plant, usually tawny pilose ; pods opaque, net -veined, XT. Lay opus. 

x x Bracts all persistent at flowering time and conspicuous. 

Robust, the racemes elongate and brown-pilose ; pods glossy black, . ...XT. ahpccuroides. 
Slender, the racemes short and greyish pilose ; pods pale- coloured, opaque, U. lagopoides . 
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1. U. campanttlata, Wall. Cat. 5685 ; Yoigt Sort. Calc. 221. 
( Lourea campamlata, Bth. in PL Jungh. I. 215 in adn. ; Hf. Ind. FI. 
II. 155). 

Has. Ava, Taong Dong (Wall.). — FI. B. and CS. ; Fr. CS. 

This species connects JJraria and Lourea , two genera rather too 
artificially separated. 

2. U. hamgsAj Wall. Cat. 5681 ; Wight Icon. t. 284 ; Hf. Ind. FI. II. 

156. (JDoodia hamosa, Eoxb. FI. Ind. III. 367 ; JDesmodium JBJorsfieldii , 
Miq. FI. Ind. Bat. I. 251 ; JDesmodium dasyphyllum, Miq. 1. c. 253, teste 
Baker). 

Hab. Frequent in all leaf-shedding forests, especially the mixed ones 
and the eng-forests, entering also the savannahs, from Chittagong and Ava 
down to Pegu and Arracan. — FI. Close of KB. ; Fr. CS. 

JDoodia simplicifoUa, Eoxb. FI. Ind. III. 366, seems to be only the 
simple-leaved form of this species, which Wallieh distributed under the 
name of TT. leptostachya . * 

3. TJ. cobdifolia, Wall PL As. rar. I. 33, t. 37 ; Hf. Ind. FI. II, 

157. 

Hab. Not unfrequent in the dry forests of Ava and Prome, occa- 
sionally seen in the drier upper mixed forests of the Pegu Yomah.— FI. Fr. 
Close of ES. 

4. TJ. picta, Desv. Journ. d. Bot. III. 122; Wight Icon. t. 411; 
Hf. Ind. FI. II. 155 (lledysamm pictum , Jacq. Icon. rar. III. t. 567 ; 
JDoodia picta, Eoxb. FI. Ind. III. 368). 

Hab. Not rare along river-banks and in grass-lands of Chittagong 
and Arracan ; also Ava. — FL Fr. ES. 

5. TJ. acuminata, Kurz MS. 

Hab. Not unfrequent in the eng-forests of Pegu and Martaban. — FL 
CS. 

Very near to the preceding, hut it has altogether a different look and 
differs in the characters given above. 

6. TJ. cbintta, Desv. Journ. d. Bot. III. 122 ; Hf. Ind. FL II 155 
excl. syn. Icon. Wight. ( Kedijsarmi criniium , L. Mant. 102 ; Bunn. FL 
Ind. 169. t. 56; JDoodia crinita , Eoxb. FL Ind. III. 369), 

Var. J3. macho stachya, Wall. PL As. rar. II. 8. t, 110 ; more robust, 
the leaves larger ; racemes 1 — If feet long. 

Hab. Frequent in the mixed forests all over Burma, from Chittagong, 
Ava, Pegu, and Martaban down to Tenasserim.— FL Close of ES ; Fr. CS. 

7. TJ. Lagoptjs, DC. Prod. II. 324 ; Hf. Ind. FL II. 156 (excl. syn. 
Wight and Eoxb.) (TT. lay op o ides, Boyle 111. Him. PL 201 t. 33. f. 1.). 

Hab. Chittagong, — FL Close of ES. 

8. TJ. AiiOPECUBOiBBS, Wight Icon. t. 290. (JDoodia alopecuroides , 
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Roxb. Fl. Ind. III. 368 ; IT. repanda, Wall. Cat. 5677 ; Bth. In PL Jmigli. 
I. 269 ; H£. Ind. FI. II. 156). 

Hab. Along tbe banks of the Irrawaddi in Prome and Ava. — FL RS. 
9. U. laoopoides, DC. Prod. II. 324 ; Wight Icon. t. 289 ; H£. 
Ind. FL II. 156 (Kedysarum layopoides, L. sp. pi. 1057 ; Bunn. FL Ind. 
68. t, 53. f. 2. ; TDoodict layopodioides, Roxb. Fl. Ind. III. 366). 

Hab. Chittagong ; most probably in other parts of Burma. — FL BS. 

Zornia, Gmel. 

1. Z. biphylla, Pers. Syn. II. 318 ; Bth. Fl. Austr. II. 22S and in 
Mart. FL Bras. XY. 80. t. 21-22 ; Hf. Ind. Fl. II. 147 ( Kedysarim diphyl- 
lum, L. sp. pi. 560 ; Roxb. Fl. Ind. III. 353.) 

Hab. Hot unfrequent on sandy or gravelly pastures and in grassy 
places of the eng and dry forests, all over Arracan, Pegu, and Prome ; also 
Ava. — FL Fr. RS. 

Araehis, L. 

*1. A. HYPOMA, L. sp. pi. 1040 ; Roxb. Fl. Ind. III. 280 ; WA. 
Prod. I. 280 ; Miq. Fl. Lid. I. 281. 

Hab. Cultivated all over Burma. — Fl. Fr. R. and CS. 

Smithia, Ait. 

Conspectus of Species. 

* Fruiting calyx simply striate, not reticulate, the lobes more or less acute ; joints 

of pod more or less globular. 

Calyx-lobes quite glabrous and nude ; flowers in slenderly peduncled naked heads or 

short racemes . .............. . . 3. semitiva. 

Calyx-lobes more or less hairy-fringed on the keel beneath ; flowers in dense sessile 

heads involuered by the uppermost leaves, aS". confer ta. 

Calyx-lobes minutely toothed, the teeth all excurrent into long stiff bristles ; flowers 
in dense slenderly peduncled naked heads, . . . . . . .... . . 3. ciliata. 

* * Fruiting calyx ureeolate-bell- shaped, striate and net-vHned, the lobes more or 

less truncate ; pod-joints (and also the seeds) much compressed . 

Leaflets in 4- to 2 pairs; upper part of stipule about 3 lin. long; pod-joints 10 — 12, 

: about aline long, papillose, . . . . , . . . . . . . . . . ,Y. *A. 3. diehotoma. 

Leaflets in 10 — 15 pairs ; upper part of stipule nearly an in. long ; pod-joints 20 — 25, 
2 lin. long or longer, veined, .3. graudis. 

1. -S. seysitiya, Ait. Hort. Kew. III. 496 t. 13 ; Boxb. Fl. Ind. 
III. 342 ; Salisb. Parad. Loud. t. 92 ; Hf. Ind. FL II. 148. (S. Jamaica, 

Bth. in PL Jungh. I. 211 ; Miq. FL Ind. Bat. I. 271). 

Hab. Yery frequent in moist pasture-land, along grassy borders and 
in fallow fields, especially in diluvial lands, all over Burma, from Chitta- 
gong, Pegu, and Martaban down to Tenasserim. — FL Fr. RS. 
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2. S. coiSTERTA, Sm. in Ilees Cyclop. XXXIII. No. 2 ; Miq. M Ind. 

Eat. I. 272. (S. geminifiora , var. conferta , Bak. in Hf. Ind. FL II. 149 ; 

Mspidissima, Zoll. in Geneesk. Arch. III. 55). 

Hab. Tenasserim, Tavoy (Wall. Cat. 5668 I). — FI. Octob. 

3. S. ciliata, Boyle 111. Him. PI. 201. t. 35. f. 2 ; Hf, Ind. Fl. II. 
150. 

Hab. Not nnfrequent in the hill-pastures and in grassy spots of the 
drier hill-, especially the pine-forests of Martaban, at 3500 to 5000 feet 
elevation ; also largely entering the deserted hill-toungyas. — Fl. Fr. ES. 

4. S. dichotoma, Balz. MS. ; Hf. Ind. Fl. II. 150. 

Hab. Arracan, in long-grassed pastures on sandstone banks near the 
sea opposite Akyab. — Fl. Fr. Octob. 

5. S. gratis, Bth. MS. ; Hf. Ind. Fl. II. 151. 

Hab. Pegu, in diluvial lands bordering the southern and western base 
of the Pegu Yomah, rather rare in temporarily inundated long- grassed jungle- 
pastures.— Fl. Fr. IIS. 

G-eissaspis, WA. 

1. G. cristata, WA. Prod. I. 218 ; Bedd. Icon. t. 293; Hf. Ind. 
Fl. II. 141. 

Hab. Common in wet pastures, rice-fields, etc., especially of the allu- 
vial plains, all over Arracan, Pegu, and Martaban down to Tenasserim ; also 
Ava, — Fl. ES. ; Fr. Close of E. and begin of HS. 

iEschyiionxene, L. 

Conspectus of Species. 

Calyx and corolla glabrous, the latter only 4 lin. long ; pod-joints only 2 lines long, 

. . 2E. Iudica, 

Calyx and outside of keel of corolla sparingly hairy, the corolla about an in. long ; pod- 
joints about J in. long, JE. asjjem. 

1. M. Inbica, L. sp.pl. 1061 ; Wight Icon. t. 405; Hf. Ind. FL 
II. 151. (JE. Cctchemiriam , Camb. in Jacq. Toy. 40. t. 48 ; Ae. sensitiva , 
P. d. B. FL d’Owar. S9. t. 53, non Sw. ; Hedi/sarum Neli-taM, Eoxb. FL 
Ind. III. 365 ; Smithia aspera, Eoxb. 1. c. 343). 

Hab. Frequent in swamps and along swampy river-sides, in wet pas- 
tures, etc., all over Burma, from Chittagong and Ava down to Tenasserim. — 
FL Fr. ES. 

2. M. aspera, L. sp. pi. 1060 ; Wight Icon. t. 299; Hf. Ind. FL 
II. 152. (Iledgsarum lagemrmm , Eoxb. FL Ind. III. 365 • JE. irachg - 
loU, Miq. F1. Ind. Bat. I. 276) . 

Hab. Chittagong and Arracan, along borders of tanks and in swampy 
grass-lands; probably also in Pegu and elsewhere. — Fl. Fr. ES. 
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Ormocarpiim, P. d. B. 

1. 0. seasides, DC. Prod. II. 315 ; Wight Icon. t. 297 ; Hf. Inch 
F1. # II. 152. (JELedysarim sennoides, Willd. sp. pi. III. 1207; Eoxb. PL 
Ind. III. 864 ; 0. ochroleucum, ZolL and Mor. Syst. Yerz. 6. ; Micp FI. Ind. 
Bat. I. 1083). 

Hab. Siam ; most probably also in Tenasserim. 

Cicer, L. 

*1. C. ABiETimrM, L. sp. pi. 10-40 ; Eoxb. FI. Ind. III. 824 ; Bot. 
Mag. t. 2274 ; Wight Icon. t. 20 ; Sehrank Handb. t. 202 ; Sibth. FI. 
Grace, t. 703 ; DC. Leguin. t. 54 ; Hf. Ind. FI. II. 17 6. 

Hab. Generally cultivated in the plains all over Burma. — FI. Fr. CS. 

Vida, L. 

Conspectus of Species. 

Flowers solitary, almost sessile, nearly in. long; pods glabrous, 6 — 18-seeded, 

. . V. saliva. 

Flowers hardly 2 in. long, several (2 — 8) forming a peduneled raceme ; pods shortly 

hairy, 2- seeded, V. hirsute , 

*1. Y. sativa, L. sp. pi. 1037; Eoxb. FI. and 823,111. t. 522; 
Engl. Bot. t. 834 ; Sehrank FL Monac. III. t. 264 ; Sturm Deutschl. Fl. 
VIII. t. 31 ; Alef. in Bonpl. 1861, 71 ; Hf. Ind. Fl. II. 178. 

Hab. Ava, Bkamo (J. Anderson). — Fl. Febr. 

Bens, Gren. and Godr. 

'*1. L. esctjlexta, Mcench Meth. 131; Alef. in Bonpl 1861, 130. 
(JUrvum Lens , L. sp. pi. 1039 ; Koch Syn. Fl. Germ. 172 ; WA. Prod. I. 
235 ; Sehrank Handb. t. 102 ; Sturm Deutschl. Fl. VIII. t. 32 ; Cicer Lem, 
Willd. sp. pi. III. 1114 ; Eoxb. Fl. Ind. III. 324) . 

Hab. Chittagong, cultivated by natives. — Fl. Fr. CS. 

Lathyrus, L. 

Conspectus of Species. 

Leaves reduced to tendril-like petioles ; stipules J— 1 in. long, sagittatcly ovate; 

flowers yellow, A Apham. 

Leaves pinnate, with 1—2 pairs of leaflets ; stipules half-sagittate, small ; flowers 
skybluc or white, * * * * . .L. sativus, 

*1. L. sativus, L. sp. pi. 1080 ; Eoxb. FL Ind. III. 822; Sibth. 
Fl. Grsee. t. 695 ; Bot. Mag. t. 115 ; Koch Syn. Fl. Germ. 174 ; Hf. Fl. 
Ind. Fl. II. 179. 

Hab. Chittagong, cultivated only— Fl. Fr. CS. 

31 
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Pisum, If. 

# L P. sativum, L. sp. pi. 1026 ; Eoxb. FI. Ind. III. 321 ; Koch 
Syn. FI. Germ. 172 ; Schrank. FI. Monac. III. t. 261. 

Tar. a. sativum, flowers larger, white ; seeds globular or nearly* so, 
pale coloured or green, 

Yar. p. auyeistse. (P. arvense , L. sp. pi. 1027 ; Koch. Syn. FI. 
Germ. 172 ; Sturm. Deutsehl. FI. II. t. 4 ; Sibth. FI. Gr^c. t. 687 ; flowers 
white or pale violet, the wings and keel purple ; seeds somewhat depressed 
angular, greyish, brown- or purple-mottled. 

Hab. Yar. a. Cultivated in Ava, Prome, Pegu, etc. ; var. fi. cultivated 
in Chittagong. — FI. Fr. CS. 

Abrus, I. 

Conspectus of Species. 

Pods \ — | as hroad as long, somewhat crumpled ; seeds terete, A. precatorius. 

Pods flat and straight, 4 to 5 times as long as broud ; seeds compressed, . , A . lav ig atm , 

1. A. peecatoeius, L. Syst. 533 ; Eoxb. FI. Ind. III. 257 ; Bth. 
FI. Hongk. 92 ; HI. Ind. FI. II. 175. 

Hab. Frequent in the mixed forests, especially the lower and upper 
ones, but also in hedges, etc., of cultivated lands, all over Burma, from 
Chittagong and Ava down to Tenasserim. — FI. Close of ES. ; Fr. CS. 

2. A. bwigatus, E. Mey. Comm. PL Afr. 263 ; Harv. FI. Cap. II. 
263. — (A. pulchellus, 'Wall. Cat. 5819; Baker in FI. trop. Afr. II. 175 
and FI. Ind. II. 875 ; A. melanospermus , Hassk. Cat. Bog. 282 ; Miq. FL 
Ind. Bat. I. 159). 

Hab. Pegu, Eangoon (Cleghorn) ; Upper Tenasserim, between 
Chappedong and Amherst (Wall.). — FI. Close of ES. ; Fr. CS. 

N. B. Thwaites’ A. pulchellus differs by its much larger and broader 
seeds. 

Clitoria, L. 

Conspectus of Species. 
x Corolla quite glabrous. 

Leaflets in 2 or rarely in a single pair ; bractlets roundish, C. Ternaiea. 

x x Standard more or less pilose outside ; leaves pinnately 3-foliolate. 

Calyx glabrous, the teeth much shorter than the tube ; bractlets only 2 — 3 lin. long, 

linear, subulate-acuminate ; flowers by twos,* peduncled, C. Mariana. 

Calyx puberulous, the teeth as long as the tube ; bractlets broader and larger, nearly | 

as long as the calyx ; flowers by 3—6 clustered in the leaf-axils, C. Grahamii . 

1. C. Tebnatea, L. sp. pi. 1086 ; Bot. Mag. t. 15-12 ; lioxb. FI. Ind. 
III. 321 ; Hf. Ind. M. II. 208. 

Hab. Not unfrequent in the mixed forests, more especially the 
savannah-forests, all over Chittagong and Ava down to Tenasserim ; also 
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In hedges, In shrubbery, along river-sides, etc., of cultivated lands.— FL Fr. 
chiefly ES. 

2. 0. Grahamii, Steud. Homencl. Bot. 2nd ed. ; Bth. in PL Jungh. 

II. 232 in adn. 

Far. a. Grahamii. (O. Oralimnii , Steud. 1. e.) elongate, twining, ap- 
pressed pubescent ; bractlets broader and larger, nearly half as long as the 
calyx ; leaflets acuminate or sharply acuminate ; calyx-lobes narrower, subu- 
late-acuminate ; pedicels very short, the raceme almost reduced ; standard 
more pilose outside. 

Far. /3. macrophylla (C. macm phylla, Wall. Cat. 5845; Bth. in 
Linn. Proc. II. 38 ; Hf. Ind. FI. II. 209), more robust in all parts, the 
shoots and petioles spreadingly tawny pubescent, glabreseent ; leaves larger, 
acute or nearly so ; raceme short, often branched ,* the rest as in preceding. 

Hab. Tenasserim (Iielf. 1727), Tavoy (Wall. Cat. 5346) ; Bithoko 
range, at 3000 ft. elevation (Brandis) ; var. /3. Ava, Taongdong ; and 
Prome hills (Wall.)— FI. Fr. ES. 

Shuteria, WA. 

Conspectus of Species, 

More or less hairy ; racemes sessile, naked ; pods hairy, .Sh. vest it a. 

All parts (also the pods) quite glabrous ; racemes filiform, furnished -with 1 or 2 distant 
whorls of broad fioral leaves, 8k. snffulta. 

1. S. VESTITA, WA. Prod. I. 207 ; Wight Icon. t. 165 ; Hf. Ind. 
FI. II. 181. 

Hab. Common in grassy places and amongst sunny shrubbery of the 
drier hill-forests of Ava and Martaban, at 8000 to 5000 ft. elevation, in 
places descending to 2000 ft. — Fr. HS. 

2. S. SUPPULTA, Bth. in Pl. Jungh. I. 232 in adn. ; Hf. Ind. FI. 
II. 182. 

Hab. Frequent in the drier upper mixed and the dry forests, ascend- 
ing into the drier hill-forest up to 4000 ft. elevation, all over Burma, from 
Ava and Martaban down to Pegu. — FL Close of ES. ; Fr. DS. 

Dumasia, PC. 

Conspectus of Species . 


Young parts, ovary, and pods more or less pubescent, ................. . , . I), vittosa 

All parts, also the ovary, glabrous, D . leiocarpa . 


1. D. BEiocARPA, Bth. in PL Jungh. I. 231. (D. rillosa var. leio- 

carp a, Baker in Hf. Ind. FL II. 183). 

Hab. Hot unfrequent in grasslands and amongst shrubbery of the 
drier hill- (especially the pine-) forests of the Martaban hills, east of 
Tounghoo, at 4000 to 5000 ft, elevation.— Fr. March. 
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Differs from the glabrous Ceylon plant chiefly in the smaller leaves, 
and in the pods, which are not torulose. 

' Galaetia, P. Br. 

Conspectus of Species. 

All parts scantily and minutely appressed-pubescent ; leaves glabrous above, 

. . G. tenuijlora. 

All parts, also the upper side of the leaves, softly but shortly pubescent, . , G. mllom. 

1. G. teotifloea, WA. Prod. I 206 ; Micp Pl. Ind. Bat. I. 220 ; 
Hi Ind, PL II. 192. (Glycine tenuijlora , Willd. sp. pl. III. 1057 ; Eoxb. 
PL Ind. III. 319). 

Hab. Ava, Irrawaddi, on the hills opposite the island Loongyi (Wall. 
Cat. 5520). — Pl. Sept. 

2. G. villosa, WA. Prod. I. 207 ; Micp PL Inch Bat. I. 220. (G. 

tenuijlora var. 3. villosa , Bak. in Ilf. Ind. Pl. II. 192). 

Hab. Ava, Segain, on the limestone hills. — Fr. Nov. 

Grona, Bth., vix Lour. 

Conspectus of Species . 

Leaves 3-nerved at the base, glabrous above ; flowers J in. long-, in lax racemes, 

. . G. GraJiamii. 

Leaves palmately 5-nerved, sparingly hirsute on both sides ; flowers 2 lin. long, yellow, 
solitary on filiform axillary peduncles, G. jUicaulis. 

1. G. Geahamii, Bth. in Pl. Jungh. I. 233 ; Ilf. Ind. Pl. II. 191. 
Hab. Prome hills (Wall.) . — Pl. Sept., Oetob. 

2. G. pilicatjlis, Kurz in Journ. As. Soe. Beng. 1873, 232 ; Ilf. 
Incl Pl. II. 191. 

Hab. Frequent in the low and the savannah-forests of the Irrawaddi 
plains of Pegu.— Pl. Close of BS. ; Fr. CS. 

Butea, Koxb. 

(Meizotropis, Yoigt Cat. Hort. Calc. 239 ; Meg alotr opts, Griff. Not. 
Dicot. 44d.) 

Conspectus of Species . 

Sulg. 1. JButca , Boxb. Corolla very large, orange-scarlet, appressed silk-hairy 


outside, the keel and standard more or less acute, 
x Pods stalked. 

Tree ; pedicels 1 in. long, ‘ j?. frondosa. 

Woody climber ; pedicels 1—LJ in. long, . . ..... JB. stqierha. 

x x Pods sessile. 

Erect shrub ; corolla only an inch long, . .... JB. minor . 


Suhj. 2. SpatholobiiSy Hassk. Corolla small, white or purple, glabrous keel and 
standard more or less blunt. Woody climbers. 

Leaves large, beneath appressed silvery pubescent ; pods stalked ; flowers white, 

, . JB. parvjlora. 
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Leaves small, glabrous to the naked eye ; pods sessile ; flowers white, acuminata. 

1. B. ■ fro:nt>osa, Boxb. Corom. PL I. t. 21 and PL Ind. III. 244 • 
Hook. Bot. Misc. III. 102, and Wight 111. Ind. Bot. Snppl. 57. t. 32 • 
Bedd. PL Sylv. t. 176 ; JIf. Ind. PL II. 194. 

Hab. Frequent in the lower mixed and the dry forests, more especial- 
ly however in the savannah-forests and entering even the tidal savannahs ; 
all over Burmali, from Ava and Martaban down to Tenasserim. — PL March, 
Apr. ; Pr. Apr., May. 

2. B. superb a, Boxb. Corom. PL I. t. 22. and PL Ind. III. 247 ; 
Hf. Ind. PL II. 195. 

Hab. Frequent in the mixed forests, especially the upper ones, all 
over Burmah, from Arracan, Prome, and Martaban down to Upper Tenas- 
serim. — Pl. March, Apr. ; Pr. May, June. 

3. B. PARYIPLOBA, Boxb. PL Ind. III. 248 ; WA. Prod. I. 261 ; 
Wight Icon. t. 210. (Spatliolobus Boxlurghii , Bth. in PL Jungh. I. 238 
in adn. ; Hf. Ind. Pl. II. 193). 

Hab. Frequent in all mixed forests, especially the upper ones, enter- 
ing also occasionally the tropical and open forests ; all over Chittagong, 
Pegu, and Martaban down to Tenasserim.* — Pl. Pebr. — Apr. ; Pr. DS. 

4. B. acuminata, Wall. Cat. 5443. (Bpatholobus aeuminatas, Bth. 
in PL Jungh. I. 238 in adn, • Hf. Ind. PL II. 194). 

Hab. Frequent in the tropical forests all over Pegu and Martaban 
down to Tenasserim ; also Chittagong. — Fl. Fr. HS. 

Erythrina, L. 

Conspectus of Species. 

* Wings of corolla much longer than the spathaceous calyx. 

x Pod hearing the few seeds at or towards the narrowed 
end only, the lower sterile part greatly dilated as in Butea. 

Subg . 1. llypctphoms, Hassk. Pods dehiscing at both sutures, the pilated sterile 
part contracted into a stalk 1 — 2 in. long. Seeds 1 — 3, free. Flowers almost sessile. 
Standard glabrous ; keel-petals wholly connate, obeordate and shortly acuminate in 

the sinns, .............. B. lithospenm. 

Standard minutely velvety ; keel consisting of 2 obliquely oblong rather acute petals 

united at the middle only, B. holosencea . 

x x Pod many-seeded, seed-bearing from the base. 

Subg. 2. JDuchassaingia , Walp. Pods flat, torulose, opening only along the sinuate 
outer suture, the dorsal suture prominent and straight. Seeds free, but usually 
separated by spurious spongy septa. 

Glabrous, glaucous; standard broad, notched; pods minutely greyish-velvety, 

.. B. ovali folia . 

Subg. 3. Stenotropis , Hassk. Pods torulose and almost moniliform, the valves 
opening at both sutures and exposing the continuous pithy-ehartaoeous indehiscent 
endocarp enclosing the seeds, y;y : yb 



244 S. Kurz — Contributions towards a [No. 4, 

Glabrous ; leaves membranous or ehartaceous ; pods glabrous, . ...... M Indices 


# * Wings of corolla minute, as long as or shorter than the 
Sjpathaeeous calyx . 

8ubg. 4. Mieroptcryx , Walp. Pods follicle-like opening along the ventral suture, 
continuous. Seeds free. 

Leaves rigidly icbartaceous or almost coriaceous, more or less shortly tomentose or 


puberulous beneath ; calyx spatkaceously 2-lobed, . . . . J2. suberosa . 

Leaves ehartaeeous, glabrous, acuminate ; calyx spathaceous, E. stricta. 


1. E. LITHOSPEBMA. Miq. FI. Ind. Bat. I. 209, vix Bl. ; Hf. Bid. 

FI. II. 190. (U. Smmtram, Miq. Suppl. FI. Sum. 804). 

Hab. Frequent on the small savannahs along hill- streams, river- sides, 
etc., in the vicinity o£ tropical forests, all over the Pegu Yomah and the 
Martaban hills. — FI. Jan., Febr. ; Fr. March, Apr. 

The subgenera of Mrythrina are better marked than many of the other 
Leguminous genera generally adopted by botanists. But here, like in 
8 'terculia, the great uniformity of habit seems to be in favour of their 
reduction. 

2. E. holosericea, Kurz in Journ. As. Soc. Beng. 1878. 69. 

Hab. Pegu, Tharrawaddi District (Dr. Adamson). 

A curious species, the flowers of which much resemble those of JS. 
ovalifolia , while the leaves (if they really belong to the flowers) are those 
of JS. lit'hosjperma. 

8. E. oyabieolia, Boxb. FI. Ind. III. 254 ; Wight Icon. t. 247 ; 
Hf. Bid. FI. II. 189. (Duchassaingia ovalifolia, Walp. in Linn. XXIII. 
742). 

Hab. Frequent in the tidal forests and the tidal savannahs of Lower 
Pegu ; often also cultivated in villages. — FI. Febr., March. 

4. E. Indica, Lamk. Encycl. Meth. II. 891 ; Boxb. FI. Ind. III. 
249 ; Wight Icon. t. 58 ; Hf . Ind. FL II. 188. (JU. hisetosa , Griff. Not. 
Dieot. 441). 

Hab. Frequent in the beach-forests all along the coasts of Burmah 
and the adjacent islands ; recurs in the dry Prome District but there very 
rare ; often planted in villages. — FL March, Fr. June, Sept, 

5. E. suberosa, Boxb. FI. Ind. III. 258 ; Hf. Ind. FL II. 189. 
(Micropteryx sulerosa , Walp. in Linn. XXIII. 744). 

Hab. Not unfrequent in the upper mixed forests of the Pegu Yomah. 
— FL March, Apr. 

6. E. STRICTA, Boxb. FL* Ind. III. 251 ; WA. Prod. I. 260; Bedd. 
FL Sylv. t. 175 ; Hf. Ind. Fl. II. 1S9, (3Iicroy ieryx stricta , Walp. in 
Linnaea XXIII. 740). 

Hab. Frequent in tbe upper mixed forests of the Pegu Yomah and 
the Martaban hills, east of Tounghoo.— Fl. March, Apr. ; Fr. May, June. 
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Mucuna, Adans. 

Conspectus of Species. 

# Fads winged along the sutures, or lamellate , or loth , 

JSubg. 1. Citta, Lour. Pods transversely and obliquely lamellate on the valves, 
hut not winged on the sutures. Seeds orbicular. 

Bacemes corymb-like, short-peduncled ; pods 1 -seeded, ...... ........ if, monosperma . 

Subf/. 2. Carpopogon, Boxb. Sutures of pod dilated into broad wings, the valves 
smooth on the faces. Seeds orbicular. 

Flowers yellowish or white ; pod 3 — 4 in. long, appressed tawny setose, , . if. gig ante®. 

# # Bods ivithout sutural wings, the valves either Quite plain , or 

longitudinally rilled only on the faces. 

Snip. 3. Stizolobium, Pers. Characters as above. Pods often longitudinally ribbed 
on the sutures. 

x Pods stalked, g-labrescent, torose. Seeds orbicular. 

Arboreous climber ; flowers variegated dark-purple ; pod 1 — 3 ft. long, plain, 

if. macrocarpa. 

x x Pods sessile, plain or longitudinally ribbed. Seeds transversely 
oblong. 

+ Pods densely setose, not glabrescent. Flowers purple. 

Peduncle naked ; flowers arising from a knob ; pods with two longitudinal ribs along 


the upper suture ; leaves pubescent beneath, ........ ........ .... . . if. pniriens. 

Peduncle bracted ; flowers from a secondary peduncle about 2 lin. long ; pod without 

ribs ; leaves almost glabrous, .... . . . . . ... ... . . if. bracteata . 

4 - + Pods velvety, giabreseent. Flowers white. 

Pods longitudinally ribbed, J ft. long, .......... .... , . .... if. nivea. 


1. M. motospeema, DC. Prod. II. 406 ; Wight in Hook. Hot. Mise. 

II. 346. suppl, t. 12, and Icon. t. 35 ; Hf. Ind. FI. II. 185. (Carpopo- 
gon mono sper mum, Roxb. FI. Ind. III. 283 ; J£ angwina, Wall. PL As. rar. 

III. t. 236). 

Hab. Frequent in the mixed forests, especially the lower ones, all 
over Pegu, Chittagong, and Arraean ; also Tenasserim, Tavoy. — FI. Close of 
RS.; Fr. DS. 

2. M. gigabtea, DC. Prod. II. 405 ; Wight in Hook. Hot. Misc. II. 
257 ; Suppl. t. 14; Hf. Ind. FI. II. 186. (Doliehos giganteus, Willd. sp. 
pi. III. 287 ; Carpopogon giganteum, Roxb. FI. Ind. III. 287). 

Hab. Frequent along the sea- coast, especially in the beach- jungles, 
of the Andaman islands ; also Tenasserim. — -FI. Fr. DS. 

3. M. maceocaepa, Wall. PL As. rar. I. 41. t. 47 ; Hf. Ind. FL II. 

iso. v 

Hab. Hot unfrequent in the hill-forests, especially the drier ones, 
and in the pine forests of Martaban east of Tounghoo, at 4000 to 6000 ft. 
elevation ; also Ava hills. — FL March ; Fr. HS. 

4. M. petjeiebs, DC. Prod. II. 405 ; Hf. Ind. Fl. II, 187. (M, 

prwvita, Hook. Hot. Misc. II. 257. Suppl. t. 13; Hot. Mag. t. 4945; 




Garpopogon pnmem, Eoxb. FL Ind. III. 283 ; Doliclios pmriens, L. sp. 
pi. 1020, quoad plant. Asiat. ; M. utilis, Wall. ; Wight Icon. t. 280). 

Hab. Frequent in all leaf- shedding forests, especially the lower ones, 
in hedges, shrubbery, etc., around villages, and along river-sides of the 
plains, all over Pegu and Prome ; also Ava. — FI. Close of BS. ; Fr. C. and 
HS. 

5. M. beacteata, BO. Prod. II. 406 ; Eurz in Journ. As. Soe. 

Beng. 1873, 281 ; Hf. Ind. FI. II. 1S6. ( Garpopogon bracteatim , Eoxb. 

Sort. Beng. 54). 

Hab. Frequent in shrubbery along clioungs i% the tropical forests of 
Pegu and Martaban, ascending into the pine forests up to 4000 ft. eleva- 
tion ; also Ava and Chittagong,- — FI. OS. ; Fr. HS. 

N. B. A probably new species has been collected by Dr. Brandis 
somewhere in Pegu which is very near to M. dtropurpurm, DC., and, indeed, 
has the same flowers. It differs in the long cuspidate leaflets, slender and 
short racemes, the lower persistent bracts, which are concave- ovate, long- 
acuminate, and about an inch long ; and the lanceolate, acuminate calyx-lobes. 

6. M. kite a, DC. Prod. II. 406* Hf. Ind. FI. II. 188. ( Garpopo - 

gonniveum, Eoxb. FI. Ind. III. 285). 

Hab. Ava (teste Baker). 

Paehyrrhizus, Rich. 

1. P. bulbosus, ( Doliclios biribosus , L. sp. pi. 1020 ; Eoxb, FI. Ind. 
III. 309 ; P. angulatm , Eich. ap. BC. Mem. Leg. IX 379 ; DC. Prod. XL 
402; Hf. Ind. FI. II. 207). 

Hab. Frequently cultivated all over Burma. — FI. Close of E. S. and 
CS. ; Fr. CS. 

Vigna, Saw. 

Conspectus of Species, 


* Stipules not peltately attached. Keel prolonged into a distinct beak. 

x Ovary and pods (at least while young) more or less irabeseent to 
tomentose. Plovers purple or blue. 

O Seeds velvety. 

Habit of the following ; pods 2—3 in. long by | broad, densely silky villous, 

V^doUekbidesk 

O O Seeds glabrous. 

Flowers about J in. long, forming skort-peduneled many-flowered racemes ; pods dense- 
ly brown hirsute, 21 — 3 lin. broad by 4 — 5 in. long, V. pilosa . 

Flowers about an inch long or longer, by 2— 4 terminating the long peduncles; pod 

glabrescent, . . . . . . F. vexillata . 

x x Ovary and pods glabrous. Flowers yellow. 

0 Leaflets obovate, blunt or almost retuse. 

Quite glabrous ; corolla about in. long ; pods 1—1 J in. long, V. lutea . 

O 0 Leaflets from ovate to ovate-lanceolate, acuminate to acute. 
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Flowers by 1 — 2 on very short paired peduncles, T. repens. 


Eacemes many-flowered, long-peduncled ; stipules small, almost poltately falcate-ovate, 

, , V. hit eo la* 

* * Stipules pelt ately attached, the lower end produced 

x Keel not prolonged into a beat. Flowers yellow. 

Pods 1 — 2 in. long by lj— 2 lin. broad, minutely puberulous, soon glabrous; seeds 
glossy ; stipules oblong, tbe produced basal part falcate-ovate, ...... V. calcar at a* 

Pods rather blunt at both ends, up to an in. long by 2|- lin. broad, sparingly but long- 
hirsute ; seeds opaque ; stipules peltately linear-oblong, 3 — 4 lin. long, 

. . V. hr achy car pa. 

x x Keel prolonged into a distinct beat. Flowers blue or white, or 
variegated in these colours. 

Pods 2 — 3, or 4 — 12 in. long by 2 — 4 lin. broad, glabrous; stipules shortly peltate, 
lanceolate, .... ...... ...... V. Sinensis. 

1. Y. dolichoides, Bak. in H£. Ind. FI. II. 206. ( Phaseolus dolu 

chokies , Boxb. FI. Ind. III. 290 ; Ccmavalia dolichoides, Kurz in Journ. 
As. Soc. Beng. 1874. 185. sub No. 14). 

Hab. Not unfrequent in the upper mixed forests of Chittagong and 
Arracan, especially along choungs. — FI. Close of IIS. ; Fr. DS. 

2. Y. pxlosa, Bak. in Hf. Ind. Fl. II. 207. ( JDolichos pilosus , 

Klein in Willd. sp. pi. III. 1043 ; Boxb. FI. Ind. III. 312). 

Hab. Prome (Wall. Cat. 5599 C.) ; Pegu, above Bangoon (Cleg- 
bom) . — FL Close of BS. ; Fr. CS. 

3. Y. yexillata, Bth. iu Mart. FL Bras. XXIY. 194. t. 50. £. 1. ; 

Hf. Ind. F1. II. 206. ( Bhaseolns vexillatus, L. sp. pi. 1017 ; Jaeq. Hort. 

Yindob. t. 102 ; V. hirta , Hook. Icon, plant, t. 637 ; Fhaseolus Fulmemis , 
Wight Icon. t. 202). 

Hab. Bather scarce in savannahs along tbe choungs in tbe upper 
mixed forests of tbe Pegu Yomah. — FL CS. 

4. Y, letea, A. Gray in Bot. Amer. Expl. I. 454 ; Bth. FL Austr. 
II. 259 ; Hf. Ind. FL II. 205. 

Hab. Frequent on tbe sand-beaches and in tbe beach-forests all along 
the coast of Tenasserim and tbe Andamans. — FL C. and HS . ; Fr. HS. 

5. Y. bepexs, Bak. in Hf. Ind. FL II. 205. 

Hab. Prome (Wall.). Not seen by me. 

6. Y. luteola, Bth. in Mart. Fl. Bras. Pap. 194. t. 50. £. 2 and FL 
Austr. II. 260. JDolichos luteolus , Jacq. Hort. Yindob. I. 39. t. 90; Do - 
liehos Gcmgeticus, Boxb. FL Ind. III. 310). 

Hab. Ava, Bbarno (J. Anderson). — Fl. Febr. 

Baker refers my Burmese specimens (No. 2526) to this species, but 
they differ greatly in tbe stipules, and are referred by me to tbe following 
species. 

7. Y. cabcabata, (Fhaseolus calearatus, Boxb. FL Ind. III. 289 ; 
WA. Prod. I. 245 ; Hf. Ind. FL II. 203 ?). 

82 
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Has. Common in the savannahs and in grass-land, also amongst sun- 
ny shrubbery and in cultivated lands, all over Pegu, Arracan, and Marta- 
ban. — PL Fi\ DS. 

8. Y. brachtcarpa, Kurz in Journ. As. Soc. Beng. 1874. 185 ; Hf. 
Ind. Pl. II. 206. 

Has. Arracan, upper mixed forests in the Akyab District. — PL Pi\ 
Close of PS. 

*9. Y. Sinensis, Savi Dissert. ; Miq. PL Ind. Bat. I. 187. (. Doli - 
chos Sinensis , L. Amaen. Acad. IY. 826; Boxb. Pl. Ind. III. 302; WA. 
Prod. I. 251 ; Bot. Mag. t. 2282 ; Dolichos Tranquebaricws, Jacq. Plort. 
Yindob. III. t. 70 ; Dolichos Catjang , L. Mart. 259 ; Eoxb. Pl. Ind. Ill* 
803 ; V. Catjang , Endl. ap. Miq. Pl. Ind. Bat. I. 188 ; Hf. Ind. PL II. 
205). 

Hab. Generally cultivated all over Burma and adjacent islands. — 
FI. Pr. DS.. 

Phaseolus, L. 

Conspectus of Species. 

Suby. 1. Fu-phaseolus. Stipules small, basifix and not or hardly produced down- 
wards. 

* Pods dimidiate, oblong or linear, 2 — many -seeded. Floicers purple to lilac and 

white. 

Flowers small, greenish white, on filiform puberulous pedicels ; calyx shallow, 2 lin. wide 
and barely a line deep ; pods falcate, 2 — 3 in. long by f broad, glabrous, P. lunatus . 
Flowers purplish, middling sized, on slender glabrous pedicels ; calyx about 2 lin. deep 
and nearly as wide, ribbed ; pods If — 2 in. long by 3 — 4 lin. broad, P. teuuieaulis . 

* * Pods neither dimidiate nor falcate , linear to narrow-linear , 4 — many-seeded. 

Flowers purple to white. 

x Bractlets oval, persistent, as long as or longer than the calyx. 

Kacemes few-flowered; pedicels longer than the calyx; pods linear, 4 — 6-seeded, 

. .P. vulgaris. 

x x Bractlets deciduous, shorter than the calyx. Flowers shortly pedi- 
celled. 

Corolla nearly an inch long ; calyx plain ; pods many-seeded, f in. broad, 

. . . JP. adenanthus. 

Corolla about f in. long ; calyx almost 5-ribbed ; pods many-seeded, 2 lin. broad or 

narrower, P. semierectus. 

Suby. 2. Strophostyks , Ellis. Stipules peltately attached and produced down- 
wards. Flowers yellow or greenish yellow. Bracts very deciduous. 

* Ovary and pods glabrous. 

Prostrate or half- twining ; stipules large and leafy, about J in. long ; leaflets more 
or less deeply lobed, ....... p, trilobas. 

* * Ovary pubescent to hirsute. 

Twining, the stems spreadingly hirsute; pedicels 1 — If lin. long; pods thinly and 
shortly hirsute, ... ..... ... . . . , , . . . . . . , . , P. trinervius . 
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Erect or nearly so, hirsute to almost glabrous flowers almost sessile ; pods sparingly 
but long-hirsute, P. radiatus . 

*1- p* bthstatus, L. sp. pi. 1016 ; Eoxb. FI. Incl. III. 286 ; Wight 
Icon. t. 755 ; Bak. in FI. trop. Afr. 193 and Ind. FI. II. 200. 

Hab, Ava, apparently cultivated. — FI. Febr. 

2. P. tenuicaulxs, Bak. in Hf. Ind. FI. II. 201. {Doliehos tenihU 
ccnriis, Grab, in Wall. Cat. 5598 D.) 

Hab. Prome (Wall.) ; Ava, hills east of Bhamo (J. Anderson.) — FL 

Aug. 

*3. P. yulgaets, L. sp. pi. 1016; Boxb. FL Ind. III. 287; Bth, 
in Mart. FI. Bras. Papil. 182 f Hf. Ind. FL II. 200. 

Var. /5. nanus, Koch. Syn. FL Germ. I. 178. (P. ncinus, L. sp. pi. 

1017 ; Eoxb. FL Ind. II. 291 ; WA. Prod. I. 243), dwarf and erect. 

Hab. Here and there cultivated in gardens, chiefly in Chittagong. 

4. P. abenanthus, E. Mey. Prim. Flor. Esseq. 239 ; Bak. in FL 

trop. Afr. II. 192 and Ind. Fl. II. 200. (P. rosiratus, Wall. PI. As. rar. 

I,, t. 63 ; Wight Icon. t. 34 ; P. alatios, Eoxb. Fl. Ind. III. 288, non L.). 

Hab. Ava and Prome, on the hills bordering the Irawaddi (Wall.) ; 
Tenasserim (Helf.). — FL Close of ES. and CS. ; Fr. IIS. 

5. P. semxeeectus, L. sp. pi. 1016 ; Jacq. Icon. t. 55S ; Bot. Eeg. 

t. 743 ; Hf. Ind. Fl. II. 201. (P. psoraleoides, WA. Prod. I. 246 ; Wight 

Icon. t. 249). 

Hab. Chittagong, in grass-land. — Fl. CS. ; Fr. C. and HS. 

6. P. teilqbus, Ait. Hort. Kew. III. 30 ; Eoxb. FL Ind. III. 298 ; 
Wight Icon. t. 94; Hf. Ind. Fl. II. 201. {Glycine triloba, L. Mant. 
516 ; Doliehos trilohatus , L. Mant. 516 ; Burm. Fl. Ind. t. 50. f. 1). 

Hab. Burma (according to Be vd. F. Mason). 

7. P. tbineeyius, Heyne ap. WA. Prod. I. 245 ; Bak. in FL trop. 
Afr. II. 193 and in Ind. Fl. II. 203. 

Hab. Hot unfrequent in the savannahs of Martaban, east of Toung- 
hoo, and elsewhere ; also Upper Tenasserim. — FL Fr. March, Apr. 

# 8. P. eabiatus, L. sp. pi. 1017 ; Eoxb. FL Ind. III. 296 ; Miq. 
Fl. Ind. Bat. I. 197. 

Yar. a. babiatus, (T: radiatus, L. 1. c. ; P, Mungo, L. var. radia- 
tns , Bak. in Hf. Ind. F1.1I. 203), more or less spreading and twining ; 
pods shorter and more blunt. 

Var. ft. Mungo, (P. Mungo, L. Mant. 101 ; Eoxb. FL Ind. III. 
292 ; Hf. Ind. FL II. 203 ; P. max, Eoxb. Fl. Ind. III. 295), dwarf and 
erect ; pods longer, narrower, and acuminate ; seeds green or black. Of 
this there is also an almost glabrous form. 

Hab. Var. ft. generally cultivated all over Burma. — Fl. CS. ; Fr. 
Begin of HS. 


250 


S. Kurz — Contributions towards a 


[Ho. 4, 


Dolichos, L. 

Conspectus of Species . 

Flowers by I — 3 clustered in the leaf-axils ; calyx-teeth about so long as the tube ; 

corolla yellow, . D . biflorus . 

Flowers by 1 or 2 on a short axillary peduncle ; calyx-teeth shorter than the tube ; 
corolla reddish ? * * . D. lanceolatus . 

1. D. biflorus, L. sp. pi. 1028 ; Eoxb. FI Ind. III. 818 ; Hf. 
Ind. FI II. 210. ( Glycine unifiotxt, Dalz. in Joum. Linn. Soe. XIII. 140 
cum icon.). 

Hab. Ava (teste Baler). 

2. D. lakceolatus, Grab, in Wail. Cat. 5547 ; Hf. Ind. FI. II, 

210. 

Hab. Prome Hills (Wall.).— FI Sept. Oetok 
Lablab, Savi. 

# 1. L. vulgaris, Savi Dissert. 19. f. 8. a — e. ; Wight Icon. t. 57* 
and 208. (Dolichos Lablab , L. sp. pi. 1019 ; Eoxb. FI. Inch III. 305 ; 
Bot. Mag. t. 896 ; Hf. Ind. FI. II. 209 . ; Dolichos purpureas, L. sp. pi. 
1021 ; Smith Exot. FI t. 74 ; Bot. Eeg. t. 830 ; Dolichos Denc/alensis r 
Jacq. Hort. Yindob. II. t. 124 ; Dolichos lignosus , Eoxb. FI. Ind. III. 
807 ; Bot. Mag. t. 380). 

Hab. Generally cultivated in several varieties all over Burma and the 
adjacent islands. — FI. Fr. CS. 

Psophoearpus, Keck. 

Conspectus of Species . 

Bractlets shorter than the calyx ; pods up to a foot long, 32—16 seeded, 

. . I 5 , tetragonolohm . 

Bractlets as long or longer than the calyx ; pods 2—3 in. long, often only 5— 6-seeded 

..P. palustris - . 

*1. P. TETKAGCOTOLOBTO, DC. Prod. II. 4*03 ; Hf. Ind. PI. II. 211 . 
( 'Dolichos tetragonololus, L. sp. pi. 1021 ?) . 

Hab. Prome and Martaban ; cultivated accord. Eevd. P. Mason. 

*2. P. palustbis, Desv. in Ann. d. sc. nat. IX. 420 ; Hf. Ind. PI. 
II. 212. (Diesingia scandens, Endl. Atakt. I. t. 1—2 ; P. longepeduncu- 
latus, Hassk. PI. Jav. rar. 388 ; Bak. in PI. trop. Afr. II. 208 ; Dolichos 
tetragonololus, Eoxb. PI. Ind. III. 305, non Linn. ?) . 

Hab. Frequently cultivated all over Burma ; growing also like wild 

in the savannahs around villages along the Drawaddi river.— FI Oct Jan • 
Pr. C.andHS. ' 
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Canavalia, Alans. 

Conspectus of Species. 

Subg. 1. Bu-canavalki. Pods more or less dimidiate, with 2 parallel wings along 
the upper suture, glabrous or glabrescent. 

*' Seeds an inch long or slightly longer. 

Pods \ — 2 feet long, linear-oblong ; seeds red or white, ^7. ensiformis. 

* * Seeds only in. long. 

Leaflets shortly acuminate or apiculate; standard an inch long; seeds light grey, 

* , C. virosa. 

Leaflets apiculate ; standard § in. long or shorter ; seeds dark brown, 0, tnrgida. 

Leaflets oboval, refuse or rounded ; standard an inch long ; seeds grey, . . C. obtusifolm. 

Subg. 2. Dysolobmm , Bth. Pods terete, straight or slightly curved, obtusely 
2 -keeled along both sutures, but not winged, densely hirsute to velvety. 

Shortly pubescent; corolla an inch long or longer; style bearded; pods velvety, 0. grandis, 
Glabrescent ; corolla hardly § in. long ; pod as in preceding, but more densely velvety, 
style villous round the stigma, 0. limns . 

*1. C. ensiformis, DC. Prod. II. 404 ; Bot. Mag. t. 4027 ; Bak. 
in El. trop. Afr. II. 190 and Ind. El. II. 195. (Bolichos ensiformis , L. 
sp. pi. 1022 ; C. gladiata , DC. 1. c. ; Wight Icon. t. 753 ; Bolichos gla - 
diatus , Jacq. Icon. rar. III. t. 560 ; Boxb. El. Ind. III. 300). 

Var. a. erythrosperma, Yoigt Hort, Calc. 234, seeds red; flowers 
red or white. 

Var. /L LEtrcosPERMA, Voigt Hort. Calc. 234, seeds and flowers 
white ; pods about 2 feet long. 

Hab. Generally cultivated all over Burma, especially in the plains ; 
often springing up in poonzohs and neglected gardens. — EL ES. ; Er, CS. 

2. C. virosa, WA. Prod. I. 253 ; Miq. El. Ind. Bat. I. 216. (Bo- 
lichos virosus, Boxb. El. Ind. III. 301 ; C. ensiformis , var. 1. virosa , Bak. 
in PIf. Ind. FL II. 196). 

Hab. Amongst shrubbery along the outskirts of the upper mixed for- 
ests along the Arracan coast, and most probably elsewhere. — EL Close of 
BS. ; Er. Jan. 

3. C. tprg-ida, Grab, in Wall. Cat. 5534 ; Miq. El. Ind. Bat. I. 
215. (C. ensiformis , var. 2. turgida , Bak. in PIf. Ind. Pl. II. 196). 

Hab. Frequent in the leaf-shedding forests, and more especially in 
shrubbery along streamlets, in hedges, etc., all over Burma, from Chitta- 
gong and Prome down to Tenasserim and the Andamans. — EL Close of 
BS. ; Er. CS. 

4. C. obttt sifolia, DC. Prod. II. 404 ; Clegh. in Madr. Journ. new 
ser. I, t. 4; H£. Ind. El. II. 196. (Bolichos rotundifolius, Vhl. Synib. 
II. 81 ; Boxb. EL Ind. III. 302). 

Hab. Common on the sand-beaches all along the coasts of Arracan 
and the Andamans. — FL Close of BS. ; Er. CS. 
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5. C. gbandis, Kurz in Journ. As. Soc. Beng. 1874. 185 sub No. 
14. (FJiaseolus grandis , Wall. Oat. 5602 ; Btb. in PI. Jungh. I. 239 in 
adn. ; JPhaseolus velutinus, Bak. in Hf. Ind. PL III. 204). 

Hab. Chittagong ; Ava, Taong-dong and Khakyen bills ; Tenasse- 
rim, Moulmein ; Pegu (teste Baker).- — FI. Close of BS. ; Fr. US. 

6. C. lucek’S, Kurz in Journ. As. Soc. Beng. 1874. 185 sub No. 14. 
(JPhaseolus lucens, Wall. Cat. 5601 ; Btb. in PL Jungh. I. 239 in adn. ; 
Vigna lucens, Bak. in Hf. Ind. FI. II. 207). 

Hab. Frequent in the mixed forests, especially the upper ones, enter- 
ing also the tropical forests, from Chittagong, Pegu, and Martaban down to 
Tenasserim. — FL Close of ES. ; Fr. HS. 

Dioelea, HBK. 

1. D. keelexa, Hook. FL Nigr. 306 ; Bak. in FL trop. Afr. II. 
189 ; Hf. Ind. Fl. II. 196. (JDolicJios hexandrus , Eoxb. Hort. Bengh. 55. 
and MS. Icon. XX t. 134). 

Hab. Tenasserim (Helf. 1752). 

Pueraria, DC. 

Conspectus of Species. 

Subg. 1. Eu-pueraria. Woody leaf- shedding climbers. Pods constricted between 
the seeds. Eoots large, tuberous. Flowers pale blue. 

Calyx densely silky ; bracelets minute ; pods tawny hirsute while young, . . P. tuberosa. 
Calyx minutely appressed pubescent ; bractlets as long as the buds ; pods minutely ap- 

pressed pubescent, soon glabrous, - . P. Gmulollei . 

Subg. 2. Nemtanthus, Bth. Undershrubs or shrubs, erect or twining. Pods not 
constricted between the seeds. 

* Erect shrubs or under shrubs, the branchlets terete or nearly so. 

x Bracts deciduous. 

Tomentum of young parts, inflorescence, and calyx tawny ; pods 2 — 3 in. long, 

..P. composita. 

All parts nearly glabrous ; calyx minutely velvety ; pods 1J— 2 in. long ; flowers white, 

.,P. Wullichii . 

x x Bracts persistent. 

Leaves sparingly appressed hirsute ; fruiting pedicels £ lin. long ; pods 1—1 J in. long, 
glabrous, .... P. strieta. 

* * Twining or prostrate herbs or undershrubs. Flowers purplish blue. 

x Pods narrowly linear, If— 3 in. long by 2 lin. broad, many-seeded. 

0 Bracts deciduous. Branchlets terete or nearly so. Leaflets often 
lobed. Extensive twiners ( Schizophyllon , Baker.) 

Calyx about 2 J lin. long, the lobes acuminate ; corolla about 5 lin. long, P. phaseoloides. 
Calyx about 4 lin. long, the lobes subulate-acuminate ; corolla § in. long, 

. , P. subspicata. 

0 0 Bracts persistent. Branchlets somewhat angular. Prostrate 
or twining perennial herbs. 
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Pods long but thinly hirsute, * , , ♦ * P. ambaptista. 

x x Pods oblong to linear-oblong, | — 1 in. long by 2-J — 3J lin. broad, 
flat or torose. Branchlets sharply angular, retrorsely pubescent on. 
the angles. 

Pods flat or nearly so, sparingly but long and spreadingly hirsute, 2— 4-see (led ; calyx 

small, p. hirsuta. 

Pods torose, shortly and sparingly appressed hirsute, 5 — 6 -seeded ; calyx nearly a line 
lo n S'> • * • P. brachycarpa . 

1. P. titbeeosa, DC. Prod. II. 240 ; Wight Icon. t. 412 ; HE Ind. 

FL II. 197. ( Kedysarum tuberosum , Boxb. FI. Ind. III. 863). 

Hab. Chittagong. — Fl. March, Apr. ; Fr. May, June. 

2. P. Candollei, Grab, in Wall. Cat. 5855 ; HE Ind. Fl. II. 197. 
Hab. Common in the mixed forests, especially the upper ones, all 

over Burma, from Ava and Martaban down to Tenasserim. — Fl. March. 
Apr. ; Fr. May, June. 

Stands in a similar relationship to the preceding species as Millettia 
externa does to Ji. macrophyllci , and is barely more than a glabrous variety 
of it. 

8. P. Wallichii, DC. Prod. II. 240, and Mem. Legum. t. 48 : HE 
Ind. F1. II. 198. 

Var. a. gextjina, all parts nearly glabrous ; calyx minutely velvety ; 
pods IF — 2 in. long ; flowers white. 

Var. ft. composita, Bth. in Linn. Proc. IX. 124. (P. composita , 

Grab, in Wall. Cat. 5570), tomentum of the young parts, and of the inflo- 
rescence and calyx, of a tawny colour ; pods 2 — 3 in. long ; flowers appa- 
rently purple. 

Hab. Var. a, Burma (teste Benth.) ; var. ft. frequent in the drier 
hill-forests, especially the pine-forests, of Martaban, east of Tounghoo, at 
8500 to 5000 feet, elevation ; Ava, Taong-dong (Wall). — Fr. March. 

I think that var. ft. will have to be separated specifically. 

4. P. stkicta, Kurz in Journ. As. Soc. Beng. 1873, 254 ; FIE Ind. 

FL 11.198. . , f . a 

Hab, Bather frequent in the hill-eng and the upper dry-forests, rare 
in the drier upper mixed forests of the Pegu Yomah and the Martaban hills, 
at 1000 — 3000 feet elevation. — Fr. DS. 

5. P. phaseoloxdes, Bth. in Proe. Linn. Soc. IX. 1 25 ; HE Ind, 
FL II. 199 excl. syn. Bth, (Dolielios pkaseoloides, Eoxb. FL Ind. Ill, 816). 

Hab. In hedges and light woods of Pegu (MacleHand) ; Prome 
(Wall.) ; probably all over the country. — FL Close of ES. ,* Fr. DS. 

6. P. sukspicata, Bth. in Proc. Linn. Soc. IX. 125. 

Hab. Frequent in the mixed, especially the savannah-forests, of Arra- 
can and Pegu ; also Tenasserim, Tavoy.— Fl. Close of ES. ; Fr. CS. 

7. P. ahabapxist a (SJmteria h irsuta , Bak. in HE Ind. FL II. 182 ?). 
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Yar. a. geotina, brandies, petioles, etc., spreadingly tawny hirsute ; 
pods similarly hirsute while unripe ; flowers purple. 

Yar. ft. glabeesce^ts, branches, petioles, and also the pods thinly 
appressed hirsute, the last shorter and almost glabre scent ; flowers pale 
lilac, violet at the tips. 

Hail Both varieties rather frequent in the upper mixed forests, along 
choungs, also in hill-toungyas, of the Pegu Yomah ; also Ava, Khakyen 
Hills. — FL begin of CS. ; Fr. HS. 

Yar. ft. may be distinct and stands in a similar relation to the nor- 
mal form as P. CandoUei does to P. tuberosa. The species is also com- 
mon in the Sikkim Himalaya. 

8. P. HiBSTTTA, Kurz in Journ. As. Soc. Beng. 1878, 254 ; Hf. Ind. 
FL II. 199. 

Hab. Hot rare in the drier upper mixed forests of the western slopes 
of the Pegu Yomah, up to 3000 feet elevation. — Fr. Jan. 

9. P. bbachycabpa, Knrz in Journ. As. Soc. Beng. 1873. 232 and 
1874. 185 ; Hf. Ind. FL II. 199. 

Hab. Bare in the drier upper mixed forests of the central parts of 
the Pegu Yomah. — Fr. Jan. 

Teramnus, Spreng. 

Conspectus of Species. 

* Pods more or less torose , tawny hirsute. 

Seeds opaque ; inflorescence and young "branches spreadingly tawny pilose ; calyx - 


teeth as long as the tube, ............ T. mollis. 

* * Pods glabrous to the naked eye . 
x Flowers in racemes. 

Racemes appressed silk-hairy ; calyx-teeth as long as the tube ; seeds glossy ; leaflets 

up to If in. long, not acuminate, T. labialis . 

Racemes long-peduncled, almost glabrous ; leaflets obovate, retuse, T. WaUiehiu 

Racemes appressed silk-hairy ; calyx-teeth shorter than the calyx-tube ; seeds quite 

opaque ; leaves 2 — 4 in. long, acuminate, , T. Jlexilis. 

x x Flowers by 2 — 4, axillary. 


Habit of T. Jlexilis; corolla f in. long; unripe pods If in. long, flat glabrous. 

. . T. oxypliylla. 

1. T. mollis, Bth, in Linn. Proc. YIII. 265. ( Glycine mollis , 

WA. Prod. I. 208 ; Glycine debilis, Roxb. Fl. Ind. III. 317, vice Aiton). 

Hab. Frequent in the drier upper mixed forests all over the Pegu 
Yomah. — Fl. RS. ; Fr. OS, 

2. T. labialis, Spreng. Syst. veget. II. 235 ; Bth. in Linn. Proc. 
YIII. 265 ; Hf. Ind. Fl. II. 184, in part. ( Glycine labialis , L. suppl. 
325 ; Roxb. Fl. Ind. III. 315 ; Wight Icon. t. 168). 

Hab. Frequent in savannahs and savannah-forests, also in hedges, 



255 


1876.] Knowledge of the Burmese Flora. 

shrubbery and neglected culture-land, of Chittagong- and Arracan ; proba- 
bly also elsewhere. — FL Fr. BS. 

3. T. Wallichii, ( JDesmodkm Bottler i, Bak. in Hf. Ind. FL II. 
174 quoad plant, e Prome). 

Ha 13. Prome Hills (Wall. Cat. 5974). 

The few specimens seen by me are imperfect, but the terete stems, and 
more especially the large peculiar peltately adnate stipules, at once remove 
it from JDesmodiim Bottleri , with which Baker identifies the plant. 

4. T. flexilis, Bth. in Linn. Proc. Till. 265 ; Hf. Ind. FL II. 1S5. 
Has. Not unfrequent in the moister upper mixed and in the tropical 

forests of Chittagong, Arracan, and Southern Pegu to Tenasserim. — FL 
Close of ES. ; Fr. CS. 

5. T. oxyphxlla. (Galactia? owyphylla , Bth. in PL Jungb. I. 
253 in adn. ; Hf. Ind. FL II. 192). 

Has. Tenasserim, Amherst (Parish) ; Tavoy (Gomez). 

Glycine, L. 

Conspectus of Species. 

Erect ; flowers in small axillary clusters ; pods 1 — 1J in. long, almost falcate ; seeds 8 

lin. long-, slightly compressed, pale coloured, .... &,■ Soph 

T wining ; flowers in pedimcled axillary racemes ; pods § — 1 in. long, straight ; seeds a 

line long, compressed, hr own, ....... . , Jmwmea. 

1. G. Soja, Sieb. and Zuee. Fain. Nat. FL Jap. 11 ; Bth. in Linn. 
Proc. Till. 266 ; Hf. Ind. FI. II. 184. (1 hlichos Soja, L. sp. pi. 1621 ; 

Eoxb. FL Ind. III. 314; Jacq. Icon. rar. t. 145 ; Soya hispida, Moench 
Meth. 153; DC. Prod. III. 396; Alef. in Bot Ztg. 1867. 290). 

Hab. Ava, cultivated. 

Bunbaria, WA. 

Conspectus of Species. 

* Ovary and pods sessile. 

Leaflets large, acuminate, sparingly but distinctly resinous-dotted beneath ; flowers in 

racemes, I), fusca . 

Leaflets small, bluntish ; flowers usually by pairs, D. eompemi. 

* * Ovary and pods conspicuously stalked. 

Leaflets acuminate ; flowers usually by pairs or few on a very short peduncle ; pods 

pubescent, 1|~ — 2 in. long, 10 — 12-seeded, long-stalked, Ik podoearpa. 

Leaflets acute; flowers in racemes ; pods spreadingly viscose-hairy, 1 — 11 in. long, 
5 — 6-seeded, shortly stalked, IK eirematts • 

1. D. fusca, Kurz in Journ.’ As. Soc. Beng. 1874, 186. (Fhaseolus 
fuscus , Wall PL As. rar. I. 6. t. 6 ; Hf. Ind. FL II. 204). 

Hab. Prome Hills (Wall). — FL Febr., March. 

2. D. coxspebsa, Bth. in PL Jungh. I. 241 ; Hf. Ind. FL II. 218. 
(JDolichos ? rliynch osio ides, Miq. FL Ind. Bat. I. 177). 

33 
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Hab. Prome Hills (Wall.).— Fl. Sept. Oetob. 

8. D. pgdocabpa, Kurz in Journ. As. Soc. Beng. 1874, 185 ; Hf. 
Ind. FL II. 218. 

Hab. Upper Tenasserim, Moulmein (Falconer; Helf. 1709). — FI. 
Fr. Febr. March. 

4. B. circixalis, Bak. in Hf. Ind. FI. II. 219. ( Aiylosia circina- 

lis , Bth. PI. Jnngh. I. 244 in adn.) . 

Hab. Tenasserim, Moulmein, etc., (Griff., Helf.) teste Baker. 

I have seen no Burmese specimens of this species, which greatly re- 
sembles the preceding. 

Atylosia, WA. 

Conspectus of Species. 

* Twining undershrubs or herbs, 

x Prostrate herb with twining branches. Flowers 3 — 4 lin. long, almost 
fascicled by 2 — 3. 

Puberulous ; pods § — 1 in. long, tawny pnberulous and, hirsute, A. scarabmoules. 

x x Corolla — •§ in. long. Extensive twiners. Flowers racemose. 
Leaflets shortly pubescent on both sides ; racemes and pods long-pilose, the latter trans * 

versely torose, long-acuminate, . . . . , A. barbata. 

Leaflets beneath softly (often yellowish) puberulous ; pods oblong, transversely impress- 
ed between the seeds, yellowish or tawny velvety, A. mollis. 

* * Erect shrubs or herbs . 

Stiff annual, little-branched ; leaflets beneath closely white or yellowish tomentose ; 
calyx slightly puberulous or almost glabrous ; corolla \ in. long, A. nivea. 

1. A. scababjeoides, Bth. in PL Jungh. I. 242; Hf. Ind. FL II. 

215. ( Dolichos scarabceoides, L. sp. pi. 1020 ; Dolichos medicagineus , 

Eoxb. FL Ind. III. 815, non Willd.). 

Hab. Ava, Bhamo (J. Anderson). — Fr. Jan. 

2. A. baebata, Bak. in Hf . Ind. FL II. 216. ( Dunbaria barbata, 
Bth. in Pl. Jnngh. I. 242 in adn. ; Dunbaria calycvna , Miq. FL Ind. Bat. 
I. 180). 

Hab. Frequent in all leaf shedding forests and in the savannahs, also 
in hedges, etc., all over Pegu and Martaban down to Tenasserim ; also Ava 
and Prome.— F1. Fr. C. and IIS. 

8. A. mollis, Bth. in PL Jungh. I. 248 in adn. ; Hf. Ind. FL II. 
218. (Dunbaria JEEorsJieldii, Miq. Fl. Ind. Bat. II. 179). 

Hab. Not unfrequent in the savannah forests, also in the open and 
the mixed forests, of Martaban and Ava ; also Andamans. — FL CS. ; Fr. 
HS. 

4. A. niyea, Bth. in PL Jungh. I. 248 in adn. ; Hf. Ind. FL II. 

214. 

Hab. Not unfrequent in the eng-forests of the Prome district ; Ava, 
Yenang-ehoung (Wall.). 
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Cajamis, DC. 

* 1. C. Indictts, Sprang. Syst. III. 248 ; Alef. in Bat, Zeitg. 1807. 
289; Hf. Lid. FI. II. 217. (Cylisws cnjan , L. sp. pl. 10 Id ; Roxb. FL 
Ind, III. 825 ; Cytisus pseitdo-caj an, Jacq. Hort. Yindob. t. 119 ; C. flams 3 
DC. Prod. II, 402 ; Jacq. Obs. I. t. 1.). 

Hab. Generally cultivated in several varieties all over Burma and the 
adjacent islands, up to 3000 feet elevation. — FI. Fr. C. S. 

Cylista, Ait. 

1. C. scaihosa, Ait. Hort. Ivew. IV. 513 ; Boxb. Corom. PL I. t. 92 
and FI. Ind. III. 820 ; Wight Icon. t. 1597 ; Hf. Ind. FL II. 219. 

Hab. Frequent in the leaf-shedding forests, especially the mixed ones, 
also in deserted toimgyas, savannahs, etc., ail over Pegu and Martaban. 
— F1. Close of ES ; Fr. HS. 

Rhynehosia, Lour. 

Conspectus of Species . 

Su.bg. 1. Eit-Ehynchosia , Seeds without ariilus. 

* Pods very much longer than the calyx. 
x Twining herbs. 

Leaflets more or less acute ; racemes elongate, longer than the leaves, almost glabrous, 


..It. minima . 

Leaflets obtuse or rounded ; racemes filiform, shorter than the leaves, pilose ; calyx- 

teeth filiform, E. pilosa 

x x Erect shrubs or undershrubs. 

Greyish velvety ; racemes longer than the leaves, panicled at the end of the branches, 

pod densely velvety, E. bracteata . 

* * Calyx as long as the corolla , in fruit nearly as long as the xml. Twiners. 
Flowers in dense short axillary racemes ; pods long-pilose, short, E. den si flora. 


Suhg . 2. Phyllomatia , WA. (incl. Jsomismia, W A. and Plyclioceninm , WA.). 
Seeds with a waxy ariilus. 

* Calyx-teeth broad, enlarging and leafy in fruit. 

Half-twining, thinly pubescent ; flowers singly on the filiform viscid-pubescent racemes, 
pods 1 -seeded, ...E. rufeseens . 

* * Calyx-teeth lanceolate , acuminate , not enlarging. 

Erect ; stems, racemes, and undersurface of leaflets white- tomentose ; pods 2-seeded, 

...E. cand leans . 

1. R. minima, DC. Prod. II. 385 ; Bth. in FL Austr. II. 267 ; Hf. 
Ind. FL II. 223. (Doiichos minimus, L. sp. pi. 1020; Doliclws scarab wo i- 
des, Roxb. FI. Ind. III. 315 , non Willd.). 

Hab. In the dry and open forests, also in savannahs, of Pronae and 
Ava.— FI. Fr. Close of RS. 

2. R. PILOSA, Wall. Cat. 5499 ; Hf. Ind. FI. II. 224. 

Hab. Ava, hanks of the Irrawaddi near Segain (Wall.). 
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The foliage resembles tliat of Atylosia scar abaeo ides, the flowers those 
of Atylosia elongata , Btk. 

8. B. bbacteata, Bth. in Hf. Incl. FI II. 225. 

Hab. Not unfrequent in the dry and eng-forests of the Prome dis- 
trict ; Ava, Yenang-chomig and Taong-dong (Wall.). — FL Fr. DS. 

4 11. bEjS'Sifloea, DC. Prod. II. 8S6 ; Hf. Ind. FL II. 22G. (Do- 
Helios auraniiacm , Wall. Cat. 5492 E.). 

Hab. Ava, limestone hills near Segain ; Taong-dong (Wall.). — FI. Nov. 

5. B. BtTEESCE^s, DC. Prod. II. 887 ; Hook. Icon. t. 1S9 ; Hf. Inch 
FL II. 220. (Gyanospermam Javanicum, Miq, Fl. Ind. Bat. I. 167). 

Hab. Ava, Irrawaddi valley near Katha ( J. Anderson) . — Fl. Jan. 

6. B. cardigans, (Gajanus ? cand leans, Wall. Cat. 5576; Atylosia 
candicans , Kurz in Journ. As. Soe. Beng. 1874, 186. (D. Avensis, Bth. 
MS. ; Hf. Ind. Fl. II. 222 ; Dolichos candicans , Wall. Cat. 5567 ; Hf. 
Ind. F1. II. 226, forma foliolis acutis v. obtusiusculis) . 

Hab. Ava, banks of the Irrawaddi below Yenang-choung ; also 
Taong-dong (Wall.). — Fl. Nov. 

Flemingia, Roxb. 

Conspectus of Species . 

Suby. 1. Eu-Flemingia. Erect shrubs or herbs. Flowers in racemes, panicles 
or head-like spikes. 

§ 1. Odryodium , DC. Racemes one-sidedly flowered, the upper ones collect- 
ed into a terminal panicle. Floral bracts large, leafy, complicate, persis- 
tent. Leaves 1-fbliolate. Pods 2 seeded, 
x Florid bracts quite glabrous. 

Corolla yellowish, J in. long ; leaves cordate-ovate, F. chcqjpar. 

x x Floral bracts puberulous or pubescent. 

Stipules not above 3 lin. long, rather deciduous ; bracts rotundate and obsoletely 
pointed, not ciliate ; corolla about 3 lin. long, white or yellowish, . . F. sirobilifem . 
Stipules stiff-suhulate, up to | in. long; bracts more or less retuse, ciliate ; corolla 

purplish, about 2 lin. long, F. bracteata . 

§ 2. Fleminyiastrum. DC. (incl. Chalaria, WA.). Racemes spikelike, solitary 
or clustered in the leaf-axils, or in panicles, rarely reduced to axillary or 
terminal more or less involucred heads, 
x Flowers in racemes or panicles. Pods usually few-seeded. 

+ Leaves 1 — 3-foliolate, Bracts small, persistent or deciduous (Cha- 
laria , WA.). 

Leaves 1-foliolate; racemes filiform, shorter than the leaves, F. paniculate. . 

Leaves 3-foliolate ; racemes slender, as long or usually longer than the leaves, 

. . F. lineata „ 

+ + Leaves digitately 3-foliolate. Spikes, while young, densely 
imbricate-bracted, the bracts deciduous long before opening of 
the flowers, or rarely persistent. 
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O Bracts not scarious, shorter than, or about as long as the 
buds. Low shrubs, the branches more or less terete or an- 
gular. 

f Bracts persistent during flowering time. 

Racemes. dense, sessile ; corolla 3 lin. long ; calyx-lobes subulate, the lower one 21 tin. 
long ; petioles less than an inch long, F. Graham iana. 

Racemes dense, villous, the broad bracts much shorter than the pilose calyx; calyx- 
teeth 3 — 3-1 lin. long, linear, subulate-acuminate ; corolla slightly longer than the 

calyx ; petiole 1 — 2 in. long, not winged, F\ Wallwhii. 

ft Bracts deciduous before opening* of the flowers. 

IF Low shrubs with a woody subterranean trunh. 

Racemes small, silvery silk-hairy ; calyx-teeth faleately subulate, a line long, the lower-' 
most one If lin. long ; corolla 2 lin. long ; petiole winged, about an inch long, 

• . F+ serieans. 

As preceding, but flowers somewhat larger and not silvery silk-hairy ; petiole 3—6 in. 
long- and longer, winged, ...... . . ... ...... .... .... . . , ,F mna 4 

Bacemes rather slender and lax ; flowers almost sessile ; corolla 2 lin. long or a little 
longer; calyx-teeth falcate-lanceolate, the lowermost one barely longer than the 
rest ; petiole winged, 1 — 2 in. long, . . . .... . ...... . . F. ferruginm . 

11 IT Well-developed undershrubs. 

Petiole usually not winged ; racemes dense, usually clustered and shorter than the 
petiole, greyish silk-hairy ; bracts linear- lanceolate, subulate-acuminate, about 4 
lin. long ; calyx 3J lin. long, the lobes linear, subulate-acuminate, the lowermost 
much longer ; corolla 3J lin. long, purplish, with a flesh-coloured purplish-streaked 
standard, F. eongmta,' 

As preceding ; racemes appressed tawny-pubescent, much shorter than the narrowly 
winged petiole ; pods densely resinose-glandulor and puberulous, . . . ,F. prostrata . 

Petiole narrowly winged ; racemes rather lax, greyish silk-hairy ; calyx 3 lin. long, the 
lobes subulate ; bracts ovate-lanceolate, cuspidate ; corolla 3 lin. long, rose-coloured 
with greenish keel ; pods puberulous, F. mmalata . 

Petiole narrowly winged ; bracts and calyx appressedly brown or golden silk-hairy, the 
latter b in. long, the lobes subulate with the lowermost one twice as long ; corolla 
| in. long, white with rose-coloured wings, F. hit (folia. 

0 0 Bracts scarious and stiff, very much longer than, the flower 
buds. Branches and branehlets more or less triquetrous. 

Tall undershrub ; petiole narrowly winged ; lower sheathing bracts up to 2 in. long ; 
calyx about 4 lin. long, silvery silk-hairy, the lobes linear, acuminate, the lower- 
most one twice as long; corolla nearly J in. long; pods minutely appressed 

puberulous, . ... . . .............. ............ F\ stride . 

x x Spikes short and condensed into heads. Bracts all persistent, the 
outer ones large and involucre-like. Pod enclosed in the calyx, 
1 -seeded. (Lepidacoma, Jungh.) 

Erect undershrub ; bracts silky-pilose ; ealyxb in. long, the lobes subulate ; corolla \ 

in. long, minutely appressed silk-hairy ; pods silky-pilose, F. capitate-. 

Suhg . 2 Rhgnchmioides, Bak. Twining herbs or perennials. Flowers in long 

peduncled heads or dichotomous corymbs. Calyx- teeth almost equal. Pods 1- rarely 

2-seeded, usually included in the calyx. Bracts minute, deciduous. 

Flowers by 4— 10 in long-peduncled heads; calyx fulvous-pilose, £ in. long; corolla 
appressed pilose, nearly " J in. long, * A vest it a . 
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1. F. chappar, Ham. in Wall. Cat. 5757 ; Hf. Ind. FI. II. 227. 
Hab. Frequent in the eng- and dry forests of Ava, Prome, Pegu, and 

Martaban. — FI. CS. ; Fr. HS. 

2. F. strobilifera, EBr. in Ait. Hort. Hew. ed. 2. IY. 850 ; 
Wight Icon. t. 267 ; Bot. Eeg. t. 617 ; Hf. Ind. FI. II. 227, (Iledysa- 
rum strobilifemm, L. sp. pi. 1053 ; Eoxb. FI. Ind. III. 350). 

Hab. Common in all leaf-shedding forests and in the savannahs, all 
over Burma, from Chittagong and Ava down to Tenasserim and the Anda- 
mans, — FL R. and CS. ; Fr. HS. 

3. F. bracteata, Wight Icon. t. 268 ; Miq. FI. Ind. Bat. I. 162. 
(F. sirobilifera var. 1. bracteata > Bak. in Hf. Ind. FI. II. 227; Iledysa - 
rum braeteatum, Eoxb. FI. Ind. III. 351). 

Hab. Frequent in all leaf-shedding forests, especially the lower mixed 
and savannah forests, all over Burma, from Ava and Martaban down to 
Pegu, — FI. Close of ES. and CS. ; Fr. HS. 

4. F. p anicttl at A , Wall. Cat. 5759 ; Bth. in PL.Jungh. I. 245 in 
adn. ; Hf. Ind. FL II. 227. 

Hab. Upper Tenasserim, Attaran river (Wall,, Helf.). — FI. CS. 

5. F, line at a, Eoxb. FI. Ind. III. 341 ; Wight Icon. t. 327 ; Hf . 

Inch FL II. 228. ( ILedysarum lineatum , L. sp. pi. 1054 ; Burm. FL Ind. 

167. t. 53. f. 1). 

Hab. Common in the savannahs and the lower mixed forests, also in 
grass-lands, etc., all over Ava, Prome, and Pegu ; also Martaban. — Fl. CS. ; 
Fr. HS. 

6. F. sericans, Kurz in Journ. As. Soe. Beng. 1874, 186. 

Hab. Frequent in the eng-f orests of Prome district and of Martaban, 
east of Tounghoo. — FL Fr. HS. 

7. F. ferrtoinea, Grab, in Wall. Cat. 5750 ; Bth. in PL Jungh. I. 
245 in adn. 

Hab. Prome, frequent in the eng-f orests ; Ava, Taong-dong (Wall.). 
— FL Fr. March. 

Habit of F. Wight iam, but the flowers very small and the calyx per- 
fectly different. 

8. F. conoesta, Eoxb. Hort. Bengh. 56 and Fl. Ind. III. 340 ; 
Wight Icon. t. 300 ; Miq. Fl. Ind. Bat. I. 164 ; Hf. Ind. FL II. 22S. 

Hab. Frequent in alluvial grass-lands, especially in the savannah- 
forests, all over Pegu and Martaban down to Tenasserim ; also Ava.— FL 
Close of ES. ; and CS. ; Fr. C. and HS. 

9. F. prostrata, Eoxb. FL Ind. III. 338 ; Bth. in Pl. Jungh. I. 
245 in adn. 

Hab. Hot unfrequent in the drier hill- (especially the pine-) forests 
of the Martaban Hills, east of Tounghoo, at 4000 to 5000 feet elevation. — 
Fr. March. 
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The Burmese variety differs from Khasi specimens chiefly in the long- 
acuminate not wrinkled leaflets and the black-glandular pods. 

10. F. semialata, Roxb. FI. Ind, III. 340 ; Wight Icon, t. 726 ; 
WA. Prod. I. 211. (®Zd congest a, var. 1. semialata, Bak. in Ilf. Ind. Fi- 

ll. 229 in part) . 

Tar. a. GEXUiisA, racemes elongate, more robust. 

Var. f3. yiridis, racemes simple, more lax and slender, more silk- 
hairy, always clustered in the axils of the leaves, and much shorter than the 
petiole ; leaves of a thinner texture or less pubescent ; flowers and pods 
usually smaller. 

Hab. Var. ft. only, but this common enough, in the leaf -shedding 
forests and in grassy or shrubby places, more especially in the savannahs, 
all over Burma, from Chittagong and Ava down to Tenasserim. — FI. CS. ; 
Fr. HS. 

11. F. latieolia, Bth. in PL Jungh. I. 246 ; Miq. FI. Ind. Bat. I. 

163. (-F. congesta , var. 2. latifolia, Bak. in Hf. Ind. FI. II, 229). 

Var. a. gesuina, racemes more lax and more slender, branched ; 
flowers smaller. 

Var. [3. graxdielora, racemes simple, shorter and more dense ; 
flowers about larger. 

Hab. Var. J3. rather frequent in the hill- eng-f orests and the drier 
hill- (chiefly the pine-) forests of the Martaban Hills, east of Tounghoo, at 
2000 — 4000 feet elevation. — FI. March. 

12. F. stricta, Eoxb. Corom. PL III. t. 248 and FI. Ind. III. 342 ; 
Wight Icon. t. 329 ; Hf. Ind. FI. II. 228. 

Hab. Mot unfrequent in the open forests, especially the low and 
eng-forests, of Pegu ; also Chittagong, Ava, and Tenasserim. — PL C8. 

13. F. CAPiTATA, Zoll. in Matuurk. en Geneesk. Arch. III. 64 ; 

Miq. FI. Ind. Bat. 1/2. 166. (F. involucrata, Bth. in PL Jungh. I. 246 ; 

Hf. Ind. FI. II. 229 ; Lepidocoma irifoliatum, Jungh. in Topogr. Naturw. 
Reise, Java, 338 and in Flora 1847. 508.) 

Hab. Frequent in the open, especially the low forests, all over Pegu ; 
also in Martaban, where it ascends into the drier hill-forests ; Upper Tenas- 
serim. — FL Fr. CS. 

F. procmnbens of the Kew Herbarium, from Concan (Stocks ; Wight 
Mo. 806), has nothing to do with Roxburgh’s plant and appears to me to 
be anew species of Lepidocoma, probably connecting that genus with 
J Rhyncliosioides. 

*14. F. yes tit a, Bth. in Hf. Ind. Fl. II. 230. (. Dolichos vest'd us. 
Grab, in Wall. Cat. 5545 ; Bhgnchosia vestita, Bth. MS.). 

Hab. Sometimes cultivated by the Karens of the Martaban Hills, at 
3000 to 5000 feet elevation. 
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Eriosema, DC. 

1. E. tuberosum, ( Crotalaria tuherosa , Ham. in Don Prod. Nap. 
241 ; DC. Prod. II. 129 ; JE. Cliinense, Yog. in PL Meyen. 31 ; Bth. El. 
Austr. II. 268 ; Hf. Ind. El. II. 219). 

Hab. Frequent in the open, especially the eng-f orests, all over Prome 
and Pegu ; also Martaban, here ascending into the drier hill-forests up to 
4000 feet elevation. — PL Close of ES. ; Er. CS. 

Crotalaria, L. 

Conspectus of Species. 

A. SiMPLiciFOLiiE. Leaves simple. 

* Ovary mid pods glabrous. 

+ Eacemes lateral and leaf-opposed. 

x Stipules none or small, not decurrent. 

0 Almost glabrous. Slender erect annuals. 


Stipules half-lunato, persistent, C. fH for mis. 

Stipules very minute, deciduous, . C. Stocksii. 

GO Silk-hairy or pilose. 

f Prostrate or ascending small herbs ; flowers not above 
2|- lin. long. 

Bracts subulate, very minute ; stipules none ; pods 15 — 30-seeded, . . 0. prostrata. 


Bracts subulate, minute ; stipules minute, subulate ; pods 6 — 8 -seeded, . . 0. liumifum. 
Bracts lanceolate, a line long ; stipules subulate, minute ; pods 12 — 15 -seeded, 

. . 0. cmemlaris. 

t f Flowers J — £ in. long. Erect branched annuals. 

Tawny pilose ; stipules lanceolate, spreading ; pod 20 — 30-seeded, 0. ferruginea. 

x x Stipules decurrent and forming leafy wings to the branches. 

Erect annual ; flowers middling-sized, yellow ; pods stalked, C. a lata. 

+ + Eacemes terminal or terminating axillary branchings. More or 
less hairy, hirsute or appressed silk-hairy, rarely glabrous. 

O Calyx divided to the base into lobes, of which especially the 
2 upper ones much enlarge in fruit, 
f Pod exserted from the calyx. 

Flowers £ in. long, pale yellow, racemose; bracts linear, very minute ; pods 1| — 2 times 

longer than the calyx, \ — £ in. long, 0. albida. 

f f Pod more or less included and shorter than the calyx. 
( Cahjcince .) 

U Pod small, globular or ovoid-globose, sessile. 

Small herb ; racemes shortened and head-like C. nana . 

Erect annual of several feet ; racemes elongate, C. linifolia. 

®ff IT. Pods linear- oblong to oblong. 

A Flowers yellow or pale yellow. 

Flowers few, in short lax racemes ; fruiting calyx covered with long coppery brown 
soft hahs ; pods an inch long ; bracts and braetlets large, lanceolate, . . G. calycina. 

Flowers in dense heads ; calyx and pod J in. long; bracts and braetlets large, ovate, 

acuminate, . . . , 0. dubia. 

Flowers F yellow, capitate ; calyx and pods £ — -J hi. long ; bracts and braetlets linea, 

0. Ghinvnsis . 
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A A Flowers blue. 

Flowers in long racemes ; bracts and bracelets long, setaceous ; calyx f — J in. long ; 
pods f in. long, . . . C. sessili flora. 


O 0 Pods very much exserted from the .calyx. Calyx* tube obliquely 
bell-shaped, the teeth rather short, barely enlarging in fruit. 

IT Bracts subulate, very minute. Flowers yellow. 

A Branches and branchlets woody, with medullary 
pith, terete. 

Almost glabrous ; leaves acute ; racemes terminating axillary branchlets or reduced to 

axillary flower-clusters, , C. Karziu 

A A Branches herbaceous, fistnln.se, stout. 

Calyx and underside of the blunt or acute leaves densely appressed silky ; racemes all 

terminal, C. Asm-mica . 

Thinly appressed silk-hairy ; leaves refuse to blunt ; racemes all terminal, .... C. return. 

IF IF Bracts ovate to ovate-lanceolate, up to 4 lin. long, 
reflexed. 

Glabrous ; leaves blunt to acute, almost sessile, glaucous-green ; pods stalked ; branches 

stout, fistulose, C. serieea . 

* * Ovary variously clothed , from villose to tomentose and appressed silk- hairy. 
Tods similarly clothed , rarely minutely pubescent and appearing glabrous to 
the naked eye. (Flowers racemose.) 

4- Stipules none, or small and subulate. Flowers yellow. 

x Pods minutely appressed-pubescent, appearing glabrous to the 


naked eye. Calyx glabrous. Leaves narrow. 

Glabrous ; bracts linear, very minute ; leaves narrow-linear, C. neriifolm. 

x x Pods and calyx brown or dark brown tomentose or pubescent, 
leaves narrow. 

Stems sulcate, but not angular ; pods sessile, 1 — If in. long, C. juncea . 

Steins sharply 4-angular ; pods shortly stalked, If — 2 in. long, 0. tetragona . 


+ + Stipules large, leafy, half-lunate. Flowers blue or rarely greenish 
white. 

Stems angular, more or less puberulous to glabrous ; leaves rhomboid ; pods pubescent, 

. . C. verrucosa , 

B. FoLioiATiE. Leaves 8 — 7-foliolate. 

* Leaves digitately 5 (occasionally 3) — 7 -foliolate. 

Leaves 5 -foliolate ; flowers rather large, yellow, racemose ; bracts 3 — 4 lin. long, linear, 
acuminate, reflexed; pods glabrous, stalked, If — If in. long, C. quinquefolia . 

* * Leaves digitately 3- foliolate. 

x Pods inflated. 

+ Pods short, globular or obliquely ovoid, 1-2-4-seeded. 

Stipules and bracts minute, subulate ; flowers small, by 1 — 2 (rarely 3 — 1) terminating 
slender leaf- opposed peduncles ; pods acuminate, minutely appressed pubescent, 

X — 2 -seeded, 0. medieayinea . 

+ + Pods oblong to linear-oblong, many-seeded. 

Pods indistinctly appressed-pubescent, linear-oblong, 1 — If in. long, .... ... .0. striata. 
Pods densely tawny -villous, boat-shaped -oblong, somewhat curved, § — f in. long, 

. . C. bracteata . 

x x Pods much compressed ( Triotropis , WA.). 

34i 
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Habit of 0. striata ; flowers yellow, racemose ; pods 1 in. long by J broad, acuminate 
at both ends, on a filiform stalk, glabrous, G. cytisoides. 

1. 0. pilipoemis, Wall. Cat. 5389 ; Hf. Ind. FI. II. 66. 

Hab. Frequent in the mixed forests, especially the upper ones, of 
the Pegu Yomah, and along choungs in the lower mixed forests of the 
plains ; also Prome district. — FI. Fr. Nov. to Jan. 

2. C. Stocksii, Bth. MS. ; Hf. Ind. FI. II. 67. 

FLvb. Tenasserim (or Andamans ?) (Helf.). 

Unknown to me and included on Baker’s authority. 

3. C. peqsteata, Eoxb. FI. Ind. III. 270 ; Mart. Muench. Denkschr. 
6. t. E ; Hf. Ind. FI. II. 67. 

Hab. Martaban, Nattoung hills, east of Tounghoo (Bevd. F. Mason). 

4. C. acictt lapis, Ham. ap. Bth. in Hook. Bond. Journ. Bot. II. 
476 ; Hf . Ind. FI. II. 68. 

Hab. Common, chiefly in the dry and open forests, preferring stiff 
diluvial soils, all over Chittagong and Prome to Pegu and Martaban. — FI. 
Fr. C. and HS. 

5. 0. pebettgotea, Grab, in Wall. Cat. 5398 ; Hf. Ind. FI. II. 68. 
Yar. a. geihjina (C. ferrnginea, var. (3. pilosissima, Bth. in Hf. Ind. 

FI. II. 68), more or less spreading ; leaves narrower and more or less acute ; 
all parts more densely rusty pilose. 

Yar. /3. pilosissima (C. pilosissima, Miq. FI. Ind. Bat. I 327), 
erect and often less pilose ; leaves broader and rounded or blunt at the apex. 

Hab. Yar. a. frequent in the drier hill- and the pine-forests of 
Martaban and Ava, at 4000 to 5000 ft. elevation ; var. (3. frequent along 
rocky river-beds in the tropical forests, from Ava and Martaban down to 
Tenasserim. — FI. Fr. HS. 

6. C. alata, Eoxb. Hort. Bengh. 98. and FI. Ind. III. 274 ; Hf. 

Ind. FI. II. 69. (C. Ualata, Eoxb. FI. Ind. III. 274). 

Hab. Common in the long-grassed jungle-pastures of the open and 
dry forests, but also in the mixed forests, etc., all over Burmah, from Chit- 
tagong and Ava down to Pegu and Martaban. — FI. Fr. Close of ES., and 
CS. 

7. C. alb iba, Heyne in Both. Nov. sp. 333 ; Hf. Ind. FI. II. 71. 
(C. montana , Eoxb. FI. Ind. III. 265). 

Hab. Frequent in the open and dry forests, all over Burma, from 
Chittagong and Ava down to Tenasserim. — FI. Fr. CS. 

8. C. lintpolia, L. f. Suppl. 322 ; Eoxb. FI. Ind. III. 266 ; H£. 
Ind. FI. II. 72. (C. c<esg>itosa, Eoxb. FI. Ind. III. 269 ; C. melanocarjp a y 
Bth. in Hook. Bond. Journ. II. 569). 

Hab. Not unfrequent in the mixed forests, especially the up>per 
ones, from Ava and Prome down to Pegu and Martaban • also found in 
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grass-lands and along grassy borders of the fields in the Pegu plains. — FL 
Fr. OS. 

N. B. C. patula , Grab, (in Wall. Cat. 5371 ; Bth. in Hook. Lond. 
Journ. II. 568, from Ava), is reduced by Baker to a variety of G. nana, 
Burm. I am unacquainted with the species. 

9. C. c alt c in a, Schrank. PL rar. Monac. t. 12 ; Hf. Ind. FL II. 72. 
(G. stricta , Koxb. FL Ind. III. 265, non Roth.). 

Hab. Ava, Irrawaddi- valley near Tagoung (J. Anderson) ; Taong- 
dong (Wall.). — FL Fr. Jan. 

10. C. DTTBIA, Grah. in Wall. Cat. 5401 ; Hf. Ind. FL II. 73. 

Hab. Frequent in the upper mixed forests, but chiefly in poonzohs, 

of Chittagong, Pegu, and Martaban, up to 3000 feet elevation. — FL Fr. OS. 

11. C. Chenensis, L. sp. pi. 1003, non Roxb. ; Hf. Ind. FL II. 73. 
(O', harhata , Miq. Fl. Ind. Bat. I. 338, non Grah.). 

Hab. Pegu and Tenasserim (teste Baker) . 

12. 0. sessilieloba, L. sp. pL 1004 ; Hf. Ind. Fl. II. 73. 

Hab. Common in jungle-pastures and in open places of the open and 
dry forests, all over Burma, from Chittagong and Ava down to Tenasserim. 
FL Fr. Close of R. and CS. 

13. C. Ktjkzii, Bak. in Journ. As. Soc. Beng. 1873. 229 ; Hf. Ind. 
Fl. II. 75. 

Yar. a. gentjina, Leaves longer and of a thinner texture; flowers 
usually axillary and gradually passing into terminal or axillary racemes with 
all intermediate conditions on the same plant ; pods an inch long. 
Low-level form. 

Yar. /?. Montana, leaves of a firmer texture and half the size ; 
flowers in true leafless elongate axillary and terminal racemes ; pods 
only i an inch long. High-level form. 

Hab. Yar. a. common in the upper, rare in the lov r er mixed forests, 
all over the Pegu Yomah and Martaban ; var. fi. pretty frequent in the 
drier hill- (especially the pine-) forests of Martaban, up to 5000 feet eleva- 
tion. — FL CS.; Fr.'lIS. 

C. Feguana . , Bth. MS. (Hf. Ind. Fl. II. 77, from Rangoon), is un- 
known to me. It seems to me to differ in no respect from the axillary- 
flowered form of the above. 

14. C. Assamica, Bth. in Hook. Lond. Journ. Bot. II. 481 ; Hf. 
Ind. FL II. 75. 

Hab. Ava, in the Khakyen hills, east of Bhamo (J. Anderson). — FL 
Fr. March. 

In Ava specimens the flowers sometimes grow indifferently in the place 
of the leaves from the leaf -branches, so that the flowers are either mixed 
up with the leaves (reduced flowering branchlets) or form incomplete ra- 
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cemes below the leafy summit. The species itself, however, may be nothing 
but a more pubescent hill-form of C. retusa. 

14. C. macrophylla, Kurz MS. ( C . Kurzii , var. luotmrians , Kurz 
in Journ. As. Soc. Beng. 1873, 229). 

Hab. Rare in the moister upper mixed forests of the Southern Pegu 
Yomah. — Fr. CS. 

I have referred this form erroneously to C. Kurzii, but the stout hol- 
low stems bring it nearer to G. Ass arnica, from which it differs not only in 
its much larger petioled leaves and in the calyx, but also in the pods, which 
are sessile and If — 2 in. long. Habitually it may be called a very luxuriant 
terminal-racemed form of C. Kurzii. 

15. C. retusa, L. sp. pi. 1004 ; Roxb. PI. Ind. III. 272 • Bot. 
Mag. t. 2561 ; Bot. Reg. t. 253 ; Hf. Ind. PI. II. 75. 

PIab. Chiefly in grassy sandy places near the sea in Arracan and Pe- 
gu, but also found along the banks of the Irrawaddi in the Prome district ; 
it has become a weed on Ross Island etc., on the Andamans, but there very 
likely only introduced. — PL Pr. Close of RS. and I)S. 

16. C. seeicea, Retz. Obs. III. 26 ; Roxb. PL Ind. III. 273 ; Hf. 
Ind. Pl. II. 75. 

PIab. Frequent along rocky choungs in the hills of Chittagong, Arra- 
can, and the Pegu Yomah ; rarely seen along the banks of the larger rivers 
in the plains of Pegu. — Pl. Fr. CS. 

17. C. nebiifolia, Wall. Cat. 5362 ; Hf. Ind. FI. II. 74. 

Hab. Not unfrequent in the hill-eng-f orests of Martaban, east of 
Tounghoo; Ava, Taong-dong (Wall.). — 14. Nov. ; Fr. March, Apr. 

18. C. jtjxcea, L. sp. pl. 1004 ; Bot. Mag. t. 490 ; Roxb. Corom. 

Pl. II. t. 193 and Pl. Ind. III. 259 ; Hf. Ind. Pl. II. 79. (C. fenestrata, 

Sims. Bot. Mag. t. 1933 ; 0. tenidfolia , Roxb. Pl. Ind. III. 263). 

Hab. Frequently cultivated in fields all over Burma, especially in 
Prome and Pegu, but also like wild along the banks of the larger rivers, 
especially the Irrawaddi. — FI. Pr. H. and RS. 

19. C. TETRAGOKA, Roxb. FI. Ind. III. 263 ; Andr. Bot. Repos, t. 

593 ; Hf. Ind. FI. II. 78. (C. grandifiora , Zoll. in Miq. Pl. Ind. Bat. I. 

333, teste Baker). 

PIab. Frequent, especially along rocky choungs in hilly tracts, all 
over Ava and Chittagong to Pegu and Arracan ; ascending to 3000 feet 
elevation ; less frequent along rivers in the alluvium of the plains. — FI. Fr. 
CS. 

20. 0. verrucosa, L. sp. pl. 1005 ; Roxb. Pl. Ind. III. 273 ; Bot. 
Mag. t. 3034 ; Bot. Reg. t. 1134 ; Wight Icon. t. 200 ; Hf. Ind. Pl. II. 
77. (C. angulosa , Lamk. Enc. II. 196 ? ; Roxb. FI. Ind. III. 274 ; C. 
coerulea , Jacq. Icon. t. 144). 
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Hab. Frequent in open grassy places, along river-banks and road- 
sides, especially in Ava and Prome, less frequent in Pegu and Martaban. 
— FL Fr. C. and H. S. 

21. C. quhv q uef o li a , L. sp. pi. 1006 ; Boxb. FL Ind. III. 279 ; Ilf. 
Ind. F1. II. 81 (G. sp. Griff. Not. I)icot. 437). 

Hab. Not unfrequent in wet pastures, marshy grass-lands and along 
borders of rice-fields, from Arracan and Pegu down to Tenasserim. — FI. Fr. 
ES. 

22. C. mebicaoikea, Lamk. Diet. II. 201 ; Hf. Ind. FL II. 81 
( G. procmnbem, Boxb. Fl. Ind. 278). 

Hab. Not unfrequent in tbe dry forests of Ava and Prome ; rare in 
tbe mixed forests of Pegu. — Fl. Close of BS ; Fr. CS. 

23. C. bracteata, Boxb. Fl. Ind. III. 278 ; Wight Icon. t. 273; 
Griff. Not. Dicot. 136 ; Hf. Ind. Fl. II. 83. 

Hab. Not unfrequent in the mixed forests, especially the upper ones, 
and in dry pastures and rubbishy places adjoining them, all over Burma, 
from Chittagong and Ava down to Tenasserim. — Fl. Fr. Close of BS. and 
CS. 

21. C. striata, DC. Prod. II. 131 ; Bot. Mag. t. 3200 ; Hf. Ind. Fl. 
II. 85. (G. Brownei Bchb. Icon. Exot. t. 232 ; C. Saltiana , Andr. Bot. 
Bepos. t. 648). < 

Hab. Frequent in grass and cleared lands, rubbishy places, along road- 
sides, etc., all over Pegu and Chittagong to Arracan ; most probably 
throughout the country. — Fl. Fr. B. and CS. 

25. C. cytisoides, Boxb. FL Ind. III. 276 ( Friotropis cytisoides , 
WA. Prod. I. ISO in adn. ; Hf. Ind. Fl. II. 65). 

Hab. Ava, Taong-dong, Ivhakhyen hills, east of Bhamo ; also Tenas- 
serim (Griff.)— FL F. E. and CS. 

Paroehetus, Ham. 

1. P. communis, Ham. in Don. Prod. FL Nep. 210; Boyle 111. 
Him. Pl. t. 35 ; Hf. Ind. FL II. 86. (P. major , Don. Fl. Nep. 211 ; Wight 
Icon. t. 483 ; P. macwlatus , B. Br. in Benn. Pl. Jav. rar. 162. t. 31 ; Gos~ 
miusci repens , Alef. in Bot. Ztg. 1866. 115. t. 6. B. f. 1 — 6). 

Hab. Ava and Tenasserim (teste Baker) . 

Melilotus, Juss. 

1. M. alba, Desr. in Lamk. Diet. IY. 61 ; Koch Syn. FL Germ. ed. 
3. I. Ill ; Hf. Ind. Fl. II. 89. (M. leuccmtha, Koch in DC. FL Franc. Y. 
561 ; Engl. Bot. Suppl. t. 2689 ; Trifoliim Indicwn , Willd. sp. pl. III. 
1353 ; Boxb.— FL Ind. III. 388). 

Hab. Prome district, a weed in the fields of the Irrawadi valley. 
— FL Fr. CS. 
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Psoralea, L. 

1. P. coeylifolia, L. sp. pi. 1075 ; Roxb. PL Ind. III. 387 ; Bot. 
Mag. t. 665 ; HI Ind. PL II. 103. (Melilotus sp. Griff. Not. Dicot. 437. t. 
578). 

Hab. Occasionally in neglected fields, near Ledges and along road- 
sides in tbe Prome district ; apparently more frequent in Ava. — Pl. Pr. 
CS. 

Cyamopsis, DO. 

*1. 0. psobalioides, DC. Prod. II. 216 ; Wight Icon. t. 248 ; Hf . 
Ind. Pl. II. 92. (Dolichos fabceformis, L’ Her. Stirp. t. 78 ; Roxb. PL Ind. 
III. 316 ; Lupinus trifoliatus , Cav. Icon. t. 59). 

Hab. Burma, cultivated (according to Revd. P. Mason). — Pl. Pr. CS. 

Indigofera, R. 

Conspectus of Species. 

Subg. 1. Splicer idiophor a, Desv. Ovary 1-ovnled. Pods very short, 1 -seeded. 

All parts, also the pods, appressed silk-hairy ; leaves simple, small ; pods almost 

globular, ...... I. linifolia . 

Subg. 2. Eu- Indig of era, Pth. Ovary 2 — more-ovuled ; pods usually elongate, 
rarely short. 

* Calyx deeply cleft , the lobes subulate-acuminate. Corolla about twice so long as 

the calyx. Annuals or perennials. 

+ Pods short, 2- rarely 3 -seeded. 

Appressed pubescent ; leaves pinnate ; pods almost 4 -angular, shortly hairy ; seeds 

cubical, I. enneaphylla . 

+ + Pods many- or several-seeded, elongate. 

O Seeds cylindrical. 

Leaflets usually in 4 to 5 pairs ; racemes shorter than the leaves, I. tinctoria. 

Leaflets in 1 or 2 pairs; racemes very slender, much longer than the leaves, 

. . I. endccaphytta . 

Leaves 3-foliolate ; racemes very short or reduced to clusters, . . .... . . . . I. trifoliata . 
0 O Seeds cubical or 4-angular-oblong. . 

All parts (also the pods) viscose-pubescent ; leaflets in 4 — 7 pairs, I. viscosa . 

All parts appressed greyish or silvery pubescent ; leaves 3-foliolate ; pods thinly 

appressed pubescent, . I. trita. 

All parts hirsute-pubescent ; leaflets usually in 3 or 4 pairs ; pods hirsute, I. hirsuta . 

* * Calyx toothed , the teeth short , more or less acute. Corolla at least 3 times as 

long as the calyx and usually much longer. More or less icoodg shrubs. 
x Leaves simple or 3-foliolate (often on the same plant). 

Whole plant greyish from minute appressed stiff hairs ; leaves 1 — 3-foliolate on the 

same plant ; stipules very minute, I. Brunoniana. 

Softly tawny pubescent ; leaves 1-foliolate ; stipules about 2 lin. long, . . . . J. caloneura. 
x x Leaves unpaired pinnate. 

0 Pods 1J- — 2 in. long, more or less 4-gonous ; seeds cubical or 
4 -cornered. 
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Stipules 2 3 lin. long ; pods minutely appressed pubescent, , X. gakf/mde,% 

Stipules minute ; pods glabrous, , , , j mdchelta 


O 0 Pods about an inch, long, terete. Seeds cylindrical. 

Pods glabrous ; stipules minute, J. clli.pti.ca 

1. I. li nip o Li A, Eetz. Obs. IY. 29. and YI. 38. t. 2 • Eoxb. Coroim 
PL II. t. 196 and PL Ind. III. 370 ; Wight Icon. t. 313 ; H£, Ind PI II 
92. 

Hab. ISTot unfrequent in short- grassed rather dry pastures of Chit- 
tagong, Pegu, and Arraean ; probably all over the country.— PL Pr chiefly 
C. and US. J 

2. I. enneaphylla, L. Mant. 272; Eoxb. PL Ind. III. 370. 
Wight Icon. t. 403 ; Hf. Ind. Pl. II. 94. 

Hab. Ava, on limestone hills about Segain ; in the dry forests of the 
Prome district. — PL Pr. Nov. 

3. I. tixctoria, L. sp. pl. 1061 ; Eoxb. Pl. Ind. III. 379 ; Wight 
Icon. t. 365 ; Eoyle 111. Him. PL t. 195 ; Hf. Ind. PL II. 99. 

Yar. a. CIENUINA, pods about an inch long and more slender, usually 
straight or only slightly curved, 7— -10-seeded, the seeds about a line long, 
pale coloured. 

Yar. (3 . Anil (J. Anil , L. Mant. 272 ; Miq. PL Ind. Bat. I. 307 ; 
J. coerulea , Eoxb. Pl. Ind. III. 377; Wight Icon. t. 366 ; I. argentea , var! 
coerulea, Bak. in Hf. Ind. PL II. 99), pods more curved and reflexed, 

shorter, about i in. long but sometimes longer, 3 — 4, but as often 4 6 

and even up to 7-seeded, the seeds smaller, olive-coloured. 

Hab. Yar. a. frequently cultivated in the Irrawaddi alluvium of 
Prome and Pegu, and most probably elsewhere ; var. j3. frequent in the 
open forests, especially the low ones, in jungle -pastures and along river- 

banks, all over Burma, from Ava and Martaban down to Tenasserim. Pl 

Pr. Close of ES., and CS. 

I cannot find any sufficient grounds for specifically separating the 
above two forms ; the pod differs greatly on the same plant. 

4. I. enlecaphylla, Jacq. Icon. t. 570 ; Bot. Eeg. t. 789 ; Hf. 

Ind. PL II. 98. (I. debilk , Grab, in Wall. Cat. 5466 ; Kurz in Journ. As. 

Soc. Beng. 1874, 184). 

Hab. Ava, Irrawaddi valley (Wall. ; Mrs. Burney). — PL Sept. 

The pods of the Burmese plant are more slender and more persistently 
pubescent. 

5. I. trieoliata, L. Amoen. IY. 327 ; Wight Icon. t. 314 ; Hf 
Ind Pl. II. 96. 

Hab. Tenasserim (Helf .) teste Baker. 

6. I. viscosa, Lamk. Encyel. Meth. III. 247 ; Eoxb. PL Ind. Ill 
377 ; Wight Icon. t. 404 ; Hf. Ind. PL II. 95. 

Hab. Ava, near Mandalay (J. Anderson). — Pl. Pr. Sept. 
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7. I. trita, L. f. Suppl. 335 ; Roxb. FI. Ind. III. 371 ; Wight. 
Icon. t. 315 and t. 386 ; Hook. Comp. Bot. Mag. It. 16 ; Hf. Ind. FI. II. 
96. (I cinerea , Willd. sp. pi. III. 1225 ; Roxb. 1. c. 372). 

Hab. Ava, Taong dong (Walk). — Fr. Octob. 

8. I. hikstjtAj L. sp. pi. 1862 ; Roxb. FI. Ind. III. 376 ; Jaccp 
Icon. t. 569 ; P. d. B. FI. d’ Ovar. t. 119 ; Hook. Comp. Bot. Mag. t. 24 ; 
Hf. Ind. FI. II. 98. 

Hab. Ava (Wall.) ; Tenasserim (teste Baker). — FI. Octob. 

9. I. BauNOmm, Grab, in Wall, Cat. 5491 ; Wall. PL As. rar. III. 
48. t. 279 ; Hf. Ind. FI. II. 93. 

Hab. Not nnfreqnent in the eng-forests of the Prome district and 
of Pegu. — FI. Close of RS. ; Fr. CS. 

10. I. CALOimiRA, Kurz in Journ. As. Soc. Beng. 1873, 219; Hf. 
Ind. FI. II. 93. 

Hab. Pegu (Brandis), probably a laterite plant. 

11. I. galegoides, DC. Prod. II. 225 ; Miq. FI. Ind. Bat. I. 310 ; 

Hf. Ind. FI. II. 100. (J. uncinata , Roxb. FI. Ind. III. 382 ; I Zoll-in - 

geriana , Miq. FI. Ind. I. 310? teste Baker). 

Hab. Not unfrequent in the open, and more especially in the hill- eng- 
forests, of Martaban down to Tenasserim, up to 4000 feet elevation ; also 
Pegu, Rangoon (Wall.). — FI. RS. ; Fr. CS. 

12. I. ptJLCHELLA, Roxb. FI. Ind. III. 382 ; Wight Icon. t. 367 ; 
Bedd. FI. Sylv. 85. Anal. t. 12. f. 1. ; Hf. Ind. FI. II. 101, in part only, 
(J. purpnrascens , Roxb. FI. Ind. III. 3S3 ? I. arborea , Roxb. 1. c. 318 ; 
Wight Icon. t. 368.) 

Hab. Not unfrequent in the dry and open (chiefly the eng-) forests 
from Ava and Prome down to Pegu and Martaban. — FI. Fr. C. and HS. 

N. B. I. yiolacea, Roxb. 1, e. 3S0, differs from the above in the 
pod and the cylindrically oblong pale-coloured seeds. It is in my eyes near- 
er akin to I. elliptica , from which it deviates only in the size and colour 
of the seeds. 

13. I. elliptica, Roxb. FI. Ind. III. 380. 

Hab. Pegu, Rangoon (Cleghorn) ; Karen country (O’Riley) ; Tenas- 
serim, Salween (Wall.). — Fr. CS. 

Sesbania, Pers. 

Conspectus of Species. 

Subg . 1. Agati, Desv. Flowers 2 — 3 in. long, falcately recurved in bud, the 
standard acute or bluntish. 

Small glabrous tree ; flowers showy, white or scarlet, S. grandifiora. 

Subg. 2. JEu- Sesbania, Bth. Flowers less than an inch long, straight in bud, 
yellow or brown-purple, the standard broad, more or less notched. 

* Racemes drooling from the base. Small trees . 
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Glabrous ; pods 1} — 2 lin. broad, somewhat angular from the prominent sutures, 

. , S. JEgyptiaca. 

* * Racemes erect from the base, but often overhanging. Shrubby annuals . 

Pods rather convex on both sides, 1| — 2 lin. broad ; standard J in. long ; seeds eylindri- 

ca L S. aculeata . 

Pods rather flat, 2 — 3 lin. broad, narrowly bordered; standard f in. long, seeds more 
or less compressed-rhomboid, S. CoeUneh menus. 

# 1. S. GEAh-DiFLOEA, Pers. Syn. II. 816 ; Bth. PL Austr. II. 212 ; 
H£. Ind. PL II. 115. (Agaii grandiflora , Desv. in Journ. Bot. III. 120 ; 
Griff. Not. Bicot. 488; JEschynomene grandiflora , Roxb. PL Ind. III. 
881). 

Hab. Only planted, but generally found in villages all over Burma. — 
PL PS. 

*2. S. 2Egtptiaca, Pers. Encb. II. 316 ; Wight Icon. t. 42 ; Bedd. 
PL Sylv. 86. Anal. t. 12. f. 3 ; Ilf. Ind. PL II. 114. (Mschynomene ses- 
lan, , L. sp. pi. 1061 ; Roxb. PL Ind. III. 332 ; 8. picta, Pers., Bot. Mag. 
t. 878). 

Hab. Generally planted in villages all over Burma. — Pl. Fr. Jan. 
— May. 

8. S. a cube at a, Pers. Enchir. II. 316 ; Hf. Ind. PL 115. (JEs- 
chynomene spinulosa , Roxb. PL Ind. III. 333 ; 8. polyphylla, Miq. in PL 
Ind. Bat. I. 288 ; JEsckynomene cannahina , Roxb. PL Ind. III. 335, non 
Pers.) 

Hab. Rather frequent in long- grassed pastures and savannahs of the 
Kolodyne valley, Arracan. — PL Octob. 

4. S. CocHmcHlE’EKSis, BC. Prod. II. 266 ; Miq. PI. Ind. Bat. I. 
287 P (JEschynomene paludosa, Roxb. Pl. Ind. III. 333 ; Seshania canna- 
hina, Pers. Enchir. II. 316 ; WA. Prod. I. 215 ; 8. aculeata , var. cannahi- 
na , Bak. in Hf. Ind. Pl. II. 115). 

Hab. Not unfrequent in swamps and swampy pastures all over the 
plains of Pegu; also Chittagong. — PL Octob. ; Fr. OS. 

The Pegu plant is much smaller, and has the broad flat pod of this spe- 
cies and the habit and seeds of 8. aculeata, hut much fewer leaflets. 

Teplirosia, Pers. 

Conspectus of Species . 

* Flo wers in axillary or leaf opposed racemes, rarely reduced to 2 or a few only * 

Leaves unpaired-pinnate , rarely simple. 
x Calyx-teeth short, deltoid. ( Brissonia , Neck.) 

Shrub, silky pubescent ; corolla f—1 in. long, white; racemes terminal and lateral; 

pod appressed silk-hairy, .... .. . . • • • • T* Candida. 

x x Calyx-teeth narrow, cuspidate, as long as the calyx-tube. Annuals 
or undershrubs. (Feineria, Moench.) 

+ Flowers in racemes. 


35 
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0 Racemes peduncled, leaf-opposed (and terminal). 

Almost glabrous or very thinly appressed silk -hairy ; pods glabrous or nearly so, 

. . T. purpurea. 

O 0 Racemes axillary (and terminal), sometimes reduced. 
Apparently similar to the preceding, but racemes short or reduced to a few (2) flowers 

only, . • . . , . , * . . . ... .T. pauci flora* 

Racemes long-peduncled, many-flowered ; leaves pinnate, leaflets in 3—6 pairs, appress- 
ed silvery silk -hairy ; pods glabrescent, T. tinetoria 

Racemes long-peduncled, many- flowered ; leaves pinnate, leaflets in 6 — 9 pairs, thinly 

appressed silk-hairy ; pods densely brownish silk -hairy, T. HooJceriana . 

Racemes long-peduncled, few-flowered at the apex ; leaves simple, or with a pair of 

diminutive basal leaflets ; rest as in T. tinetoria , T. GrahamiL 

+ + Flowers solitary or by pairs in the leaf-axils. 

Silvery silk-hairy ; leaflets in 2 — 3 pairs ; pods appressed silvery pubescent, 

. . T senticosa . 

* * Flowers solitary or paired in the leaf -axils, very small . Leaves simple. (Mac- 
ronyx, Dalz.). 

All parts thinly silk-hairy ; leaves linear ; peduncle capillary, T. tenuis . 

1. T. Candida, DO. Prod. II. 249 ; Hf. Ind. FI. II. 111. (Xiesera 
sericea , Rwdt. in Miq. FI. Ind. Bat. I. 291). 

Had. Chittagong, Martaban and Tenasserim (teste Baker). 

2. T. purpurea, Pers. Ench. II. 329 ; Hf. Ind. FI. II. 112, in part. 
(Galega purpurea, L. sp. pi. 1063 ; Roxb. FI. Ind. III. 386 ; Galega lan- 
cecefoUa , Roxb. 1. e.). 

Hab. Common in grassy lands, in shrubbery, along river- and road- 
sides, etc., also in savannahs, all over Burma, from Chittagong and Ava 
down to Tenasserim. — F. RS., Fr. CS. 

2. T. pauciplora, Grah. in Wall. Cat. 5635 ; Hf. Ind. FI. II. 114, 
Hab. Ava, Paghamyo (Wall.) — Unknown to me. 

3. T. tinctoria, Pers. Enchir. II, 329 ; Wight Icon. t. 388 ; Hf. 
Ind. El. II. 111. (Galega tinetoria, L. sp. pi. 1063 ; Roxb. EL Ind. . III. 
386 ; Galega Xeyneana, Roxb. 1. c. 384). 

Yar. a . genbina, the indument more or less tawny ; leaflets oblong 
to elliptically oblong. 

Yar. p. coccinea, Bak. in Hf. Ind. FI. II. 112. (T. coccinea , Wall. 
PL As. rar. t. 60), the indument silvery white ; leaflets short and more or 
less obovate, the base usually euneate. 

Hab. Yar. (3. only, Ava, along the hanks of the Irawaddi, apparently 
common. — FI. Fr. RS. 

4. T. Grahamii, Wall. Cat. 5652 (T. tinetoria, var. Grahamii, WA. 
Prod. I. 211). 

Hab. Rather frequent in the eng-forests of the Prorne District. — FL 
RS. ; Fr. CS. 

5. T. senticosa, Pers. Syr. II. 330 ; Wight Icon. t. 370 ; Hf. Ind. 
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FL II. 112. (Galega senticosa, L. Amoen III. 19 ; Galega pentaphglla, 
Eoxb. FL Ind. III. 384). 

Hab. Ava, Yenang-chotmg (Wall.) teste Baker. 

6. T. texuis, Wall. Cat. 5970 ; Hook, in Journ. Bot. II. 85 in adn. ; 
Hf. Ind. FL II. 111. 

Hab. Ava, Segain, limestone-hills (Wall.). — Fr. Hov. 

Millettia, ¥A. 

Conspectus of Species. 

Subg. 1. Pfotho- Millettia, Miq. Stamens diadelplious (9 + 1 and 7 + 1). Seeds 

usually not compressed. — Trees. 

Glabrous ; corolla purple, glabrous ; stamens 9 + 1 ; pods coriaceous, the valves very 

convex and smooth, 1 If. atropurpurea. 

Subg. 2, Eu- Millettia, Bak. Stamens monadelphous, the 10th vexillary stamen 

more or less free at the base only. Seeds much compressed. 
m Standard not auricledat the base. 
x Trees, 

x Valves of pod without prominent ledges or wings on the margins, 
flat or slightly convex, glabrous or nearly so. 

0 Pod- valves not rough from warts or lentils. 

Young parts and leaves beneath slightly pubescent ; corolla glabrous, lilac ,* pods 
appressed puberulous, M. pidchra . 

Young parts slightly pubescent ; corolla pubescent, lilac ; pods glabrous, AT BrandUiana , 

Leaves beneath sparingly appressed grey-hairy ; corolla glabrous ; pod obscurely u grey- 

canescent,” . . . , M. cam . 

0 O Pod-valves rough from warts or lentils, glabrous. 

Young shoots silky pubescent ; corolla glabrous, white ; pods thick, lenticellate- 
rough, Jf. leucantha . 

Glabrous ; corolla glabrous, blue ; pod thick, warted, M. omlifolm . 

x x Valves of pod extended into prominent ledges or wings. 

Young shoots slightly pubescent ; leaflets bluntish acuminate ; racemes almost gla- 
brous ; corolla steel-blue, glabrous ; pods sharply edged, M. glaucescens. 

As preceding, but racemes pubescent ; corolla white, glabrous ; pods unknown, 

. . M. pubinervis. 

Shortly tomentose, especially while young ; leaflets rounded at the apex ; corolla pale 

blue, glabrous ; pods with 4 waved marginal wings, M. tetraptera. 

+ + Woody climbers. 

x Corolla glabrous. Ovary more or less pubescent. Pod glabrous. 

Young shoots and leaves beneath pubescent ; calyx broader than deep ; corolla white j 
pods fleshy coriaceous, torose, — M. pachyearpa. 

As preceding, but glabrescent ; flowers much smaller, lilac ; calyx longer than wide ; 

pod unknown, M. monticola . 

x x Corolla, at least the standard, velvety or silky pubescent 
outside. 

Leaves glabrous ; flowers racemose, in terminal panicles ; pods torose, tawny vel- 
vety, If. cinerea . 

Leaves appressed silvery or coppery silk-hairy beneath ; flowers in lateral racemes ; pods 
flat, not torose, brown- velvety, ...... M. sericea , 
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Leaves glabrous ; flowers in axillary short pedimcled racemes ; pods hrown velvety, 

. . if. coerulea . 

* * Standard auricled at the base on both sides of the claw • 
x Corolla glabrous. 

Young shoots rusty tomentose ; corolla violet ; ovary quite glabrous, M. leiogyna . 

x x Corolla, at least the standard, velvety or silky pubescent outside. 

0 Leaflets blunt or apiculate, rarely shortly acuminate. Branches 
brown. 

Flowers purple ; racemes elongate, longer than the petiole ; pods glabrous when fully 

ripe, Mxxtensa . 

Flowers white ; racemes elongate, much longer than the petiole ; pods tawny or brown 

tomentose even when fully ripe, if. macrophytta. 

Flowers rose-coloured; racemes much shorter than the petiole ; leaflets obtuse ; pods 

tawny or brown tomentose, . . if. fruticosa . 

0 0 Leaflets glaucous beneath, long- and caudate-acuminate. Bran- 
ches grey. 

Low scandent shrub, almost glabrous ; flowers, if. caudata . 

1. M. ATEOPTJRPXJEEA, Bth. in PI. Jungh. I. 249 in adn. ; Hf. Ind. 
FL II. 108. (Fong amia atropurpurea , Wall. PI. As. rar. I. 70. t. 78 ; J Po?i~ 
gaonice sp. Griff. Not. Dicot. 444). 

Hab. Bather frequent in the tropical forests along the eastern and 
southern slopes of the Pegu Yomah and from Martaban down to Tenas- 
serim. — FL Jan. — March; Fr. May, June. 

M. pcinieidata , Miq. Fl. Suppl. FL Sumatr. 301, differs only in its 
larger and more flattened pods ; the seeds in my specimens are not 
developed. Miquel ascribes to this species a very abnormal diadelpbism, 
viz. 7 + 1. M. sp. No. 1. from Malacca in Hf. Ind. Fl. II. 110 is 
apparently the same. Fong amia glctndulosa, Griff. Not. Dicot. 443, from 
Mergui, remains doubtful to me, the more so as Grifiith says nothing of 
the stamens, while he describes 10 hypogynous glands (abortive stamens?) 
surrounding the ovary ; he compares the tree to M. atropurpurea . 

2. M. pitlchea, Kurz in J ourn. As. Soc. Deng. 1873. 69. snb 138 
and Pegu Beport A. 45 ; Hf, Ind. Fl. II. 104. (Mimdulea pul dim , Bth. 
in PL Jungh. I. 248 in adn.). 

Hab. Ava Hills (Griffith). 

3. M. Brantiisiana, Kurz in Journ. As. Soc. Beng. 1873, 69 ; Hf. 
Ind. F1. II. 10S. 

Hab. Frequent in the upper mixed forests of the Pegu Yomah. — FL 
March — Apr. ; Fr. Jan. Febr. 

Closely allied to the preceding species. 

4. M. cana, Bth. in Hf. Ind. FL II. 105. ( Fongamia cana , Grain 

in Wall. Cat. 5903 ; Bth. in Pl. Jungh. 250 in adn.). 

Hab. Ava, hanks of the Irrawaddi at Yenang choung (Wall.). 

I do not know what authority Baker has for calling' this species a 
climber. 
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5. M. LEUCAimiA, Kurz ' in Journ. As. Soc. Bang. 1878, 68. (IL 
jpenclula, Bak. in Hf. Ind. FI. II. 105 ; Bongamia g) end ala, Grah. in Wail. 
Cat. 5902 5 Btli. in PL Jungh. 250 in adn., nomen enigmatic am) . 

Hab. Frequent in the dry and open forests, less so in the upper 
mixed forests, all over Prome and the Pegu Yomah, up to 2000 ft. 
elevation. — FI. March, Apr ; Fr. Apr., May. 

6 . M. oyalieolia, Kurz in Journ. As. Soc. Beng. 1873, 68, exel. 
syn. teste Baker ; Hf. Ind. FI. II. 107. 

Hab. Hot unfrequent in the dry forests of the Prome district, where 
it occasionally enters the savannah forests. — FI. Fr. March, Apr. 

7. M. q-laucesceks, Kurz in Journ. As. Soc. Beng. 1873, 67 ; Hf. 
Ind. FI. II. 107. 

Hae. Frequent in the tropical and moister upper mixed forests of 
the eastern slopes of the Pegu Yomah and of Martaban.- — FI. Apr., May ; 
Fr. May, June. 

8 . M. pebesteevis, Kurz in Jouin. As. Soc. Beng. 1873, 68 ; Hf. 
Ind. FI. II. 106. 

Hab. Martaban, rather rare in the upper mixed forests of Toukye- 
ghat, east of Tounghoo. — FI. Apr. 

Yery nearly allied to the preceding species, chiefly differing in its 
smaller and longer acuminate leaflets, and in the colour of the flowers and 
pubescence. The pods are still unknown. 

9. M. tetrapteea, Kurz in Joimn. As. Soc. Beng. 1873, 69 ; Ilf. 
Ind. FI. II. 106. 

Hab. Hot unfrequent in the dry forests of Prome and Ava. — FI. 

Apr. 

10. M. pachycarpa, Bth. in Pl. Jungh. I. 250 ; Hf. Ind. FI. II. 

106. 

Hab. Ava, Khakyen Hills (J. Anderson). — FI. Apr. 

11. M. monticola, Kurz in Journ. As. Soc. Beng. 1873, 67 ; Hf. 
Ind. FI. II. 106. 

Hab. Martaban, in the stunted hill- and the pine-forests of the 
Hattoung hills, at 6500 — 7100 ft. elevation. — FI. March. 

H. B. Occurs also at Darjeeling, Sikkim, at 7000 ft. elevation 
(S. Gamble). 

12. M. coterea, Bth. in Pl. Jungh. I. 249 in adn. ; Hf. Ind. FI. 
II. 106. (liobinia jpaniculdta , ltoxb. MS. Icon. XX. t. 151, Ho. 2543 ; 
Bongamia heterocarjpa, Wall. ap. Yoigt. Cat. Hort. Calc. 240). 

ITab. Ava (Wall.) ; Chittagong. — FL May. 

13. M. sericea, WA. Prod. I. 263 in adn. ; Hf. Ind. FL II. 104. 
(Bongamia sericea , Yent. Malm, Ho. 28 ; DC. Prod. II. 416 ; JDalbergia 
angustifolia , Hassk. PL Jav. rar. 399, teste Baker). 
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Hab. Along* choungs in the tropical forests of Martaban, east of 
Tounghoo. — FI. May. 

14. M. coerttlea, Bak. in Hf. Inch FI. II. 107. 

Hab. Upper Tenasserim, at Phanoe (Wall.). — Unknown to me. 

15. M. leiogyna, Kurz in Journ. As. Soc. Beng. 1873, 67 ; Hf. 
Ind. FI. II. 109. 

Hab. Martaban, in an upper mixed forest at Hakawa ckoung, 
Toukyeghat east of Tounghoo. — FI. Apr. 

16. M. Extensa, Bth. in Hf. Ind. FI. II. 109. (Otosema extensa , 
Bth. in PL Jungh. I, 249 ; Walp. Ann. IY. 5 SO). 

Hab. Frequent in the leaf- shedding forests up to 2000 — 3000 feet 
elevation, all over Burma, from Ava and Martaban down to Upper Tenas- 
serim. — FI. March, Apr. ; Fr. CS. 

A species not clearly distinct from J£ macropliylla (Otosema macro - 
phglla, Bth. in PL Jungh. I. 249 ; Robinia macrophylla , Boxb. FI. Ind. 
III. 329 ; M. auriculata , Baker in Hf. Ind. FI. II. 108), and probably 
only an Indo-Chinese form of it. 

17. M. ERiiTicosA, Bth. in Hf. Ind. FI. II. 109. (Otosema f. rut icosa, 
Bth. in Pl. Jungh. I. 249; Robinia f rut icosa, Eoxb. FI. Ind. III. 328). 

Hab. Pegu (teste Baker). 

18. M. card at a, Bak. in Hf. Ind. FI. II. 109. (Otosema caudata . 
Bth. in Pl. Jungh. I. 249 ; TepJirosia urophylla , Wall. ap. Yoigt. Hort, 
Calc. 216). 

Hab. Martaban, creeping and twining in the rocky bed of the Touk- 
yeghat river, east of Tounghoo. 

I have leaf-specimens only. These have the leaflets broader than in 
the normal form, but in other respects they perfectly agree with the 
Assam plant. 

Pongamia, Yent. 

1. P. arms, (Robinia mitis , L. sp. pl. 1044 ; P. glabra , Yent. Hort. 
Maimais. 1. 1. 28 ; Wight Icon. t. 59 ; Bedd. FI. Sylv. Madr. t. 177 ; Hf. 
Ind. FI. II, 240 ; Galedupa Indica , Lamk. Eneycl. Meth. II. 594 ; Boxb. 
FL Ind. III. 239). 

Hab. Frequent in the tidal and beach-forests all along the coasts, 
from Chittagong down to Tenasserim and the Andamans. — Fl. Febr. 
March ; Fr. BS. 

Derris, Lour. 

Conspectus of Species. 

Subg . 1. Brachyptenm , ¥A. (JSu- Derris, Bth.). Standard equally tapering 
at the base, with or without 2 basal callosities. Stamens monadelphous. Pods nar- 
rowly winged along the vexillary suture only. 
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* Standard without basal callosities, 

x Flowers in simple or almost simple racemes. 

+ Pods lanceolate, acuminate or acute at both ends. 


Erect tree ; leaflets almost acute, mucronate, . . D. robust a, 

Scandent shrub ; leaflets notched, Jj scandens. 

+ + Pods oblong or orbicular, with rounded ends. Scandent shrubs. 

All parts, also the pods, glabrous, .D. uligimsa . 

Busty pubescent ; pods pubescent, D, elegans . 

x x Flowers racemose, collected into panicles. 


Scandent, glabrous ; pods sinuately constricted between the seeds ; corolla J in long, 

. ,D, simuita . 

* * Standard with 2 basal callosities (Paraderris, Miq.) 

Scandent, young shoots densely silk -hairy ; flowers 10 lin. long ; ovary villous, D. elliptic a. 

Subg. 2. Agcmope , Miq. {Dipteroderris, Bth.) Standard equally narrowed at 
the base and without callosities. Stamens monadelphous, or the vexillary one free. 
Pods more or less distinctly winged at both sutures. 

Scandent, glabrous ; lateral nerves beneath very faint, immersed, D. cmioerm . 

1. D. eobijsta, Bth. in Linn. Proe. IY. Suppl. 104. (Dalbergia 
rohusta , Eoxb. Hort. Beng. 58 ; DC. Prod. II. 417 ; Wight Icon. t. 244 ; 
j Dalbergia Krowee, Eoxb. FI. Ind. III. 229). 

Hab. Not unfrequent in the upper and lower mixed forests of Pegn ; 
Ava ; also Andamans. — FI. Apr. 

2. D. scaisdexs, Bth. in Linn. Proe. IY. Suppl. 103 ; Hf. Ind. FL 

II. 240. ( Dalbergia scan dens, Eoxb. Corom. Pl. II. t. 192 and FL Ind 

III. 232 ; Brachypterim scandens , WA. in Wight Icon. t. 275). 

Hab. Frequent in the tidal and swamp-forests, but also entering the 
savannah-forests, of the alluvial lands, all over Burma, from Chittagong, 
Prome, and Martaban down to Tenasserim and the Andamans. — FL Jun. 
Jul. ; Fr. CS. 

3. D. tjlkotosa, Bth. in PL Jungh. I. 252. and in Linn. Proe. IY. 
Suppl. 107. (Fongamia idiginosa , DC. Prod. II. 416 ; Hook Bot. Misc. III. 
301. suppl. t. 41 sub P. reliqiosa and P. triphylla : Galedupa uliqinosa. 
Eoxb. FL Ind. III. 243). 

Hab. Frequent in the tidal forests and in low littoral lands, from 
Arracan down to Tenasserim and the Andamans. — FL March, May ; Fr. 
ES. 

4. D. eleg-ans, Bth. in Pl. Jungh. I. 252 iiradn. and in Linn. Proe. 
IY. Suppl. 109. 

Hab. In the swamp-forests of the Irrawadi in Pegu, and along mar- 
shy streams in Tenasserim as far south as Mergui. — FL Febr. March. 

5. D. sintiata, Thw. Ceyl. PL 93 ; Bth. in Linn. Proe. IY. Suppl. 
113. (D. poly arthr a, Miq. Suppl. Fl. Sumatr. 298). 

Hab. Not unfrequent in the tidal forests and in the beach-jungles of 
Pegu and Tenasserim. — Fr. Nov. Decb, 
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6. D. elliptica, Bth. in Linn. Proc. IY. Suppl. Ill {Pongamia 
elliptic®, Wall. PL As. rap. III. 20. t. 287 ; Wight Icon. t. 420 ; Galedupa 
elliptica, Eoxb. FI. Inch III. 242 ; Pongamia voluhilis, Zoll. and Mor. 
Syst. Yerz. 8 ; Pongamia Ilorsfieldii , Miq. FI. Ind. Bat. I. 149). 

Hab. Upper Tenasserim, Attaran and Moulmein (Wall.). 

7. D. amoena, Btli. in PL Jungh. I. 252 in adn. and in Linn. Proc. 
IY. Sxippl. 110. 

Hab. Tenasserinx, Monlnxein to Mergui. — Fr. March. 

Pteroearpus, L. 

Conspectus of Species, 

Pods about an inch across, almost glabrous (even while young), the stylose point far 

above the base ; calyx more glabrous, . P. Indieus. 

Pods almost 1-| — 2 in. in diameter, when young densely velvety-pubescent, the stylose 
point at the basal comer ; calyx rusty pubescent, P. macrocarpus. 

1. P. Indices, Willd. sp. pi. III. 904 ; Eoxb. FI. Ind. III. 288 ; Bedd. 

FI. Sylv. t. 28 ; Hf. Ind. FI. II. 288. (P. flaws, Lour. FI. Cochinch. II. 

525 ; Miq. FI. Ind. Bat. I. 136; P dalbergioides, Eoxb. FI. Ind. III. 236; 
Wight Icon. t. 246). 

Hab. Frequent in the tropical and the moister upper mixed forests, 
from Martaban down to Tenasserim and the Andamans ; rare along the 
eastern slopes of the Pegu Yomah. — FL May, Jun. ; Fr. JuL, Aug. 

2. P. macrocabpus, Kni’z in Journ. As. Soc. Beng. 1874, 187 ; Hf. 
Ind. Fl. II. 239. 

Hab. Frequent in the eng- and the upper mixed forests, from Mar- 
taban down to Tenasserim ; very rare in the dry forests of the Prorne Dis- 
trict. — Fl. Apr. May ; Fr. ES. 

There are, as the Eev. Dr. Mason remarks (Journ. As. Soc. Beng. 
1848, 223 sqq.), two kinds of padouk in Burma, the “padouk nee” (red 
padouk) and the •“ padouk pyoo” (white padouk). I do not know whether 
these two varieties correspond to the two species here adopted. 

Dalbergia, L.f. 

Conspectus of Species. 

Sabg. 1. JDalbergaria, Bth. Stamens united into 2 separate sheaths of 5 each. 
* Erect trees. 

x Pods velvety. 

Leaves bluntish acuminate ; panicles lax, puberulous ; flowers purple, JD. earn . 

x x Pods quite glabrous. 

+ Leaflets rather large, apiculate, acute or acuminate. 

Leaflets retuse-apiculate ; panicles lax, puberulous ; flowers white or purplish, 

. . JD. purpurea. 

Leaflets acute or shortly acuminate ; panicles short and compact ; calyx glabrous ; 

flowers white, ........ ...... . . . . D. glomerijiora. 

+ + Leaflets blunt or refuse, rather small. 



279 


1876.] Knowledge of the Burmese Flora. 

Panicle rather compact ; pedicels short or very short ; leaves nigrescent, I), pigmcens. 
Panicle lax; pedicels slender; flowers white or purplish outside ; leaves ;xtot nigres- 
cent, > , * « , . . . .... • • 1). gammidtti. 

* • *■ / • Woody .climbers. • '■ -(Leaflets-, blunt dr- retmej : : 

Leaflets 11 — 13 ; panicles densely pubescent ; braetlets minute, . . * . .2). volubilis . 

Leaflets 17 — 21 ; panicles glabrous ; hractlcts small but conspicuous, 1). stipulucea. 

Baby. 2. Bissau, JBth. Stamens united into a single slit sheath. 

* Erect trees . Floivers white. 

x Braetlets fallen long before expansion of the flowers. 

Leaflets 3 — 7, almost orbicular to obovate, notched or blunt ; all parts glabrous, 

. ,JJ. latifoUa. 

Young shoots appressed silky puberulous ; leaflets 7 — 11, more or less oblong, notched, 


or blunt, D. call rata. 

x x Braetlets black, short and broad, deciduous but still present 
at flowering time. 

Leaflets blunt, more or less notched and mucronate, . . . .E. glauea. 

Leaflets acuminate, smaller or more coriaceous, i). ova fa. 

* * Woody climbers. 

x Leaflets in o — 7 pairs ; inflorescence, etc., glabrous. 

Flowers blue ; panicle ample, terminal ; leaflets more or less oblong, I), fofiaeea . 

Flowers white ; panicles small, axillary ; leaflets more or less obovate, B. rubiginom. 


x x Leaflets in 11 — 41 pairs ; inflorescence and young branehlets 
rusty pubescent. 

Leaflets J — -J in. long ; panicles or cymes very short, JD. tamarindijolia. 

Leaflets 1 — 2 in. long ; panicle ample, I), velntina. 

1. I), cana, Grab, in Wall. Cat. 5859 ; Knrz in J ourn. As. Soc. 
Beng. 1S7S. 70 ; Hf. Ind. FI. II. 287. 

Hab. Not unfrequent in the tropical forests, especially along ehoimgs, 
all along the eastern slopes of the Pegu Yomah, and from Martaban down 
to Upper Tenasserim. — FI. March ; Fr. CS. 

2. D. purpurea, Wall. Cat. 5869 ; Bth. in Linn. Proc. IY. Suppl. 
46 in part only ; Hf . Ind. FL II. 235. 

Hab. Frequent in all mixed forests from Pegu and Martahan down 
to Upper Tenasserim. — FL Febr. March ; Fr. CS. 

3. D. guomerielora, Kurz in Journ. As. Soc. Beng. 1873, 70; Hf. 
Ind. FI. II. 236. 

Hab. Bare in the upper mixed forests of the Yomali in the Prome 
District, at 1000 — 2000 feet elevation. — FI.. March, Apr. 

4. D. nigrescens, Kurz in Pegu Pep. App. A. 48 and B. 45. 

Hab. Frequent in the dry forests, especially the mixed ones, of Prome 
and Ava. ■ ■ ■ 

N. B. Occurs also in Hindustan, where (according to Dr. Brandis) it 
is a sacred tree. It is very near allied to the following, and in leaf and 
flowerless at the time when D.panienluta is leafless and in full bloom. 

5. D. paniculata, Boxb. Cororn. PL II. 8. t. 114 and Fl. Ind. III. 
227 ; Hf. Ind. Fl. II. 230. 

36 
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Hab. Rather frequent in the mixed dry forests of Ava and Prome, 
occasionally found also in the drier upper mixed forests of the Pegu 
Yomah. — FI. March ; Fr. May, June. 

6. D. voltjbilis, Eoxb. Corom. PL II. 48. t. 191. and FI. Ind. III. 
281 ; Hf. Ind. FI. II. 285. 

Hab. Frequent in the mixed forests, especially the lower ones, 
occasionally also in the savannahs, all over Chittagong, Ava, and Martaban 
down to Upper Tenasserim. — FI. Febr., March ; Fr. Apr., May. 

7. D. stiptjlacea, Roxb. FI. Ind. III. 288 ; Wight Icon. t. 248 ; 

Ilf. Ind. FI. II. 237. (D. ferruginea, Roxb. FI. Ind. III. 228, teste 

Baker). 

Hab. Common, not only in the mixed and tropical forests, but also 
ascending into the drier hill-forests, all over Pegu and Martaban down to 
Tenasserim, up to 8500 ft. elevation ; also Chittagong. — FI. Jan., Febr. ; 
Fr. CS. 

8. D. latifolia, Roxb. Corom. Pl. II. 7. t. 113, and FI. Ind. III. 
221 ; Wight Icon. t. 1156 ; Bedd. FI. Sylv. t. 24 ; Hf. Ind. FI. II. 231. 
(D. emarginata , Roxb. FI. Ind. III. 224 ; D. Javan ic a, Miq. FL Ind. Bat. 
I. 132 ; Bth. in Linn. Proc. IV. Suppl. 38). 

Hab. Andaman Islands (Roxburgh). 

9. B. cultrata, Grah. in Wall. Cat. 5S61 ; Hf. Ind. FL II. 233. 
Hab. Common in all leaf- shedding forests, especially in the savannah- 

and eng-f orests, all over Burma, from Ava and Martaban down to Upper 
Tenasserim. — Fl. March, Apr. ; Fr. CS. 

10. D. gTjATTCa, Wall. Cat. 5862. (D. ovata, var. obtusifolia , Bak. 

in Hf. Ind. FL II. 231). 

Hab. Not unfrequent in the upper mixed forests, from the Pegu 
Yomah and Martaban down to Upper Tenasserim ; also Ava. — FL Jan., 
Febr. ; Fr. March, May. 

11. D. ovata, Grah. in Wall. Cat. 5854 ; Bth. in Linn. Proc. IV. 
Suppl. 39 ; II£. Ind. Fl. II. 231. 

Var. a. GtEjXXJIN'a, quite glabrous. 

Var. fi. pubertjla, leaflets beneath and panicles puberulous. 

Hab. Not unfrequent in the upper mixed forests, especially along 
choungs, from the Pegu Yomah and the Martaban Hills down to Upper 
Tenasserim ; var. ft. Pegu, Irrawaddi district (Dr. Brandis). — FL Jan. 
Febr. ; Fr. Apr, May. 

12. D. foliacea, Wall. Cat. 5S56 ; Bth. in Linn. Proc. IV. Suppl. 
41 j Hf. Ind. FL II. 232. 

Hab. Not unfrequent along choungs, in the upper mixed forests of 
the Pegu Yomah, and from Martaban down to Upper Tenasserim ; also Ava. 
— Fl. Jan. Febr. ; Fr. CS. 
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18. D. bub igiuosa, Roxb. Corom. PL IL 9. t. 115 and PL Ind. III, 
231 ; H£. Ind. IL 232. 

Hub. Hot unfrequent in the tropical forests around the Kambala 
toung, Pegu Yomah, probably on calcareous sandstone. 

14 I). tamabimifolia, Roxb. Hoi't. Bengh. 53 and PL Ind, ILL 
233 ; Wight Icon. t. 2-12 j Hf. Ind. PL II. 231. ( Derris phmata , Lour. 
PLCoch. 432). 

Hab. Hot unfrequent in the forests of the Andamans ; also Tenas- 
serim. — PL May, June. 

The pods of the Burmese species (=2). rufa and multijuga, Grab.) differ 
a good deal from those figured by Roxburgh, and they are much narrower. 
The pods of the Assam plant are unknown to me, but Mr. Simons calls 
it “ a large tree 30 to 40 feet high.” The matter requires further inquiry. 

15. D. yeluthsta, Bth. in PI Jungh. I. 255 in adn. and in Linn. 
Proc. IV. Suppl. 43 ; Hf. Ind. Pl. II. 233.' 

Hab. Frequent in the tropical forests, ascending into the hill-forests 
up to 4000 feet elevation, from Pegu and Martaban down to Tenasserim. 
— PL March. 

Drepanocarpus, E. Mey. 

Conspectus of Species . 

Subg. 1. Mu-Drepanocarpus. Stamens united into a single sheath* 

x Corolla glabrous. Pods usually 1 -seeded. ( Setenobbium > Bth.) 

Leaflets J in. long ; calyx a line long, spimsns* 

Leaflets about an in. long ; calyx 1 J lin. deep, , ,D. monospermm, 

x x Corolla pubescent outside. Pods usually 1 -seeded. (American.) 

Subg. 2. Pongamiopsis. Stamens united into 2 separate sheaths. Corolla glabrous. 
Pods 1 — 3 -seeded, moniliform-eonstricted between the seeds. 

Tree ; panicles rusty villous ; pod-joints smoothish, dimorphous, some flat and thick 
coriaceous, others very thick and fleshy, . . 2>. reniformis. 

Arboreous climber; panicles almost glabrous; pod-joints flat and thick-coriaceous, 
wrinkled- veined, . •-#. Cumingiu 

1. D. spixosus, (Dalbergia spinosa , Roxb. Pl. Ind. III. 238 ; Hf. 
Ind. PL II. 238) 

Hab. Frequent in the tidal forests along the coasts from Chittagong 
down to Tenasserim. — Pl. May, June ; Fr. CS. 

This and the following are referred by Bentham to Dalbergia , but the 
pods are not winged and the cell-cavity extends from suture to suture. 
Strictly speaking the pods of Dalbergia cannot be called winged, for 
the broad thin margins of the pod are simply consolidated so as to leave 
(as in JPtero carpus) only a central cavity for the seed. 

2. D. mouospeemus, ( Dalbergia monospenna, Dalz. in Kew. Journ. 
Bot. II. 36 ; Miq. Pl. Ind. Bat. I. 132. t. 3. £ I). ; Hf. Ind. PL II. 287). 

Hab. Tidal forests of Upper Tenasserim (Falconer). — PL March. 
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3. D. rejttformts, Kurz in Pegu Rep. App. A. 49. and R. 45. 
{Dalbergia reniformisy Roxb. FI. Ind. III. 226; Wight Icon. t. 261 ; HR 
Ind. FI. II. 238; Dalbergia flexmosa. Grab, in Wall. Cat. 5875; Bth. in 
Linn. Proe. IV. Suppl. 48) . 

Hab. Frequent in the swamp-forests and around lakes and marshy 
grounds, especially in the alluvial lands, all over Pegu and Martaban down 
to Upper Tenasserim. — FI. Febr. March ; Fr. Apr. — June. 

Curious on account of the joints being dimorphous on the same or 
on different pods. They are either normally thick-coriaceous and as Hat as 
those of the following species, and have the seeds much compressed ; or 
they are firmly fleshy and up to half inch thick, in which case the seeds are 
larger and scarcely compressed. This latter state is not attributable to the 
agency of insects, but seems to be normal development. The full-grown 
foliage so much resembles that of Deg. immdatus , Mart., that I should 
experience some difficulty in distinguishing between the two species when 
out of flower or fruit. 

4. D. Ctjmikgii, (. Dalbergia Camingii, Bth. in PL Jungh. I. 255 in 
adn. and in Proe. Linu, Soe. IV. Suppl. 32; D. Zollinger iana , Miq. FI. 
Ind, Bat. I. 180). 

Hab. Tenasserim (or Andamans ?) (Helf. 1808.) 

My plant is Miquel’s D. Zollinger iam , which Bentham connects 
with the Philippine plant. 

Cassia, L. 

Conspectus of Species. 

Subg. 1. Fistula , DC. Filaments of the 3 lower stamens very long and arcuate 
the others short or imperfect. Pod terete, elongate, indehiscent. Seeds horizontal. 

* Racemes slender and elongate , drooping , destitute of bracts. Flowers yellow. 

All adult parts glabrous ; calyx very deciduous, velvety ; petals about an inch long, 

. . C. Fistula. 

* * Racemes often eorymb-liJce, more or less erect , with persistent bracts. Flowers. 

pale or intensely pink-coloured. (Longer filaments thickened node-like at 
middle). 

Leaflets shortly acuminate, on petiolules 1 — 2 lin. long ; bracts narrowly lanceolate, 

. . C . nodosa . 

Leaflets retuse or blunt, pubescent, almost sessile ; bracts cordate-ovate, ... . 0 . renigera. 

Subg. 2. Senna. Perfect anthers 7 or 10, opening by terminal pores or short 
slits. Pods opening along one or both sutures. Seeds transverse or oblique. 

* Rods usually not elastically opening. Funicle of seed filiform. (Senna genuina.} 

x Pods compressed and often flat, sometimes winged. (Ch a mcc senna). 

+ Perfect stamens 10 (Psilorhegma) . 

Leaflets bluntish or rounded, more or less glaucous beneath ; flo wers yellow, in eoryxbb- 
like racemes ; bracts small, persistent ; pods black, very flat, shortly stalked, 

... 0 . ghmea. 
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+ 4 Perfect stamens 7. Pods much compressed, Flowers yellow. 

0 Pods not winged. 

f Pods straight and acute. Trees or shrubs, 

A Stipules none or very deciduous. Trees. Petals 
} in. long. 

Adult parts glabrous ; bracts small, persistent, obovatewith a subulate point longer than 
the blade ; leaflets in 6 — 10 pairs, It — 2 in. long ; pods velvety, . . C. Siamea. 

All parts pubescent ; bracts leafy, broad-ovate, about J in. long ; leaflets in 10—20 
pairs, 1 — ljr in. long; pods glabrous, C. Timoriemis . 

A A Stipules large, cordate-semilunate, persistent. 

More or less pubescent ; leaflets in 8 — 10 pairs, t — f in. long ; bracts ovate to obovate 
lanceolate, 3 — 4 lin. long ; petals nearly an in. long ; pods shortly and rather thinly 

pubescent, G. aurkulata. 

f f Pods lunate. 

Glabrous perennial ; calyx glabrous ; petals 3 — 4 lin. long ; pods shortly stalked, 
glabrous, * C. obornta . 

0 O Pods broadly 4-winged. Flowers large, orange-yellow. 

Shrubby herb, almost glabrous ; leaves abruptly pinnate, the rachis almost winged- 
angular ; bracts yellow, obovate-oblong, about an in. long, deciduous ; pods 

glabrous, . . . , . C. (data . 

x x Pods more or less terete to 4-gonous. Seeds transverse, oblique or 
rarely parallel with the valves. (Heibs ; flowers yellow). 

4 Seeds transverse or oblique. 

Leaves abruptly 4 pinnate, glabrous, leaflets in 4 — 12 pairs, acuminate ; calyx glabrous ; 
petals about § in. long ; ovary glabrous, . . , . . ... v> .... ........ C. occidentalis. 

4 4 Seeds parallel with the valves. 

Leaves abruptly pinnate, leaflets in 3 — 2 pairs, blunt ; petals nearly § in. long ; ovary 
shortly pubescent, ' C. Torn . 

* * Pods opening elastically at both sutures. Panicle very short. Perfect an- 
thers 10 or fewer by abortion , opening by slits. Herbs ; flowers yellow , small 
(LasiorhegmaJ . 

More or less prostrate ; leaflets in 8 — 15 pairs, 2|- — 3|- lin. long ; basal gland of rachis 
long-stalked ; pedicels 1 — 2 lin. long, C. pimiila . 

Erect, branched ; leaflets in 15—30 pairs, 1 — 3 lin. long ; basal glands of rachis sessile ; 
pedicels up to •§ — f in. long, ...... C. mimosoides. 

1. C. Fistula, L. sp. pi. 440 ; WA. Prod. I. 285 ; Eoxb. FI. Lid. II. 

333 ; Bth. in Linn. Trans. XXVII. 514. (Gathartoearp its Fistula , Pers. 

Syn. I. 459 ; Wight Icon. t. 269 ; G. rUmbifolia, Eoxb. FI. Ind. II. 334). 

XI ab. Frequent in the leaf-shedding’ forests, especially in the savan- 
nah and mixed ones, all over Burma and adjacent provinces. — FI. Apr. ; 
Fr. OS. 

2. O. nodosa, Ham. in Eoxb. FI. Ind. II. 336 ; Wight Icon. t. 410 ; 

Bth. in Linn. Trans. XXVII. 517. (Gathario carpus nodosus , Voigt Hort. 

Suburb. Gale. 248.) 

Hab. Father rare in the tropical forests of Martaban down to Upper 

Tenasserim ; also Chittagong. — FL Apr. ; Fr. CS. 
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8. C. reistigera, Wall. Cat. 5307 ; Bth. in Linn. Trans. XXVII. 
51S ; Kurz in Journ. As. Soc. Beng. 1878. 71. 

Hab. Not unfrequent in the dry forests of Prome and Ava ; also 
Martaban P (Poungloung bills above 2000 feet, Dr. Brandis). — Pl. Apr. 
Pr. Nov. 

4. C. glatica, Lamk. Diet. I. 647 ; Bth. in Linn. Trans. XXVII. 
555. (Senna arbor esc ens, Boxb. Fl. Ind. II. 845; Senna speciosa, Eoxb. 1. 
c. 847 ; 0. suffruticosa, Koen. in Both. Nov. sp. pl. 213). 

Var. a. gexitina, • all parts more glabrous ; leaflets larger, bluntisb or 
acute, more glaucous beneath. 

Var. j3. kcgnigii, (G. fruticosa , Koen. 1. c. ; C. sjpeciosa , Boxb. 1. e.) 
the young parts more pubescent ; leaflets — 1 in. only long, retuse or roun- 
ded, less glaucous beneath. 

Hab. Var. a. not unfrequent in the dry forests of Ava and Prome, 
especially along the courses of rivers, var. /3. only seen cultivated around 
khyoungs, etc., in Pegu. — Pl. Fr. go . 

5. C. Siamea, Lamk. Diet. I. 64S ; Btk. in Linn. Trans. XXVII. 
549. ( G. Jlorida , Vhl. Symb. III. 57 ; C. Smiatrana , Boxb. Hort. Beng. 
81 ; DC. Prod. II. 506 ; Senna Sumatrana, Boxb. Pl. Ind. II. 847). 

Var. a. gestuina, leaves glabrous, the leaflets more glaucous beneath ; 
a large tree. 

Var. /3. puberula, raehis of leaves puberulous, leaflets puberulous 
(especially while young) but less glaucescent beneath ; a low rather stunted 
tree. 

Hab. Var. a. rather frequent in the mixed forests (chiefly the upper 
ones) from Chittagong and Ava down to Tenasserim ; var. ft. restricted to 
the forests of Ava and Prome. — Pl. Nov. Jan. ; Pr. March, Apr. 

6. C. Timoriensis, DC. Prod. II. 499 ; Miq. Pl. Ind. Bat. I. 99 ; 
Bth. in Linn. Trans. XXVII. 550. (G. palmata , Wall. Cat. 5306; Walp. 
Bep. I. 827). 

Hab. Frequent in the mixed and dry forests, but more especially 
along choungs in the upper mixed forests, all over Burma, from Ava down 
to Tenasserim. — PL Sept. Oct.; Fr. CS. 

7. C. ATXRICIILATA, L. sp. pl. 542; Bth. in Linn. Trans. XXVII. 
547. (Senna auriculata , Boxb. FI. Ind. II. 349) . 

Hab. Apparently frequent in the Irrawaddi valley of Ava. — FL Sept. 
— Febr. 

8. C. obovata, Collad. Hist. Cass. 92. t. 15 ; Bth. in Linn. Trans. 
XXVII. 553. (Senna obtusa , Boxb. Fl. Ind. II. 344 ; Cassia obtma , Boxb. 
Hort. Bengh. 31 ; Wight Icon. t. 757). 

Hab. Ava, Yenang-ehoung in the Irrawaddi valley (Wall.). 

9. C. alata, L. sp. pl. 541; Wight Icon. t. 253; Bth. in Linn. 
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Trans. XXVII. 550 ; Griff:. Not. Bicot. 148. {Senna alata , Jloxb, FI. Ind, 

II. 319). 

Hab. Generally cultivated all over Burma, and often springing up 
in waste places and poonzolis ; apparently wild in Tenasserim. — FL Nov, 
— Decb. ; Fr. Febr. 

10. C. occibextalis, L. sp. pi. 539 ; Bot. Reg. t. 83 ; Btli. in Linn. 
Trans. XXVII. 532. {Senna occidentalism Boxb. FI. Ind. II. 313 ; C. So - 
flier a, L. sp. pi. 512 ; Bth. 1. c. ; Senna Sojphem , Roxb. 1. e. 317). 

Hab. Common in rubbishy places, along banks of rivers, in fallow 
fields and poonzolis, all over Burma and adjacent provinces. — FI. Fr. oo . 

11. C. Toea, L. sp. pi. 538 ; Btb. in Linn. Trans. XXVII. 535. 
(Senna Tor a , Roxb. FI. Ind. II. 310 ; Senna toroides , Roxb. 1. c. 311), 

Var. a. glabea, all parts glabrous or nearly so. 

Var. /3. pubes gens, all parts appressedly (often greyish) pubescent. 

Hae. Common, not only in the leaf -shedding forests, but also in 
waste places, along river-sides, on neglected culture-land, etc., all over Bur- 
ma and the adjacent provinces ; var. (3. in similar places in the dry Prome 
district. — Fl. Fr. oo . 

12. C. pumila, Lamk. Diet. I. 651 ; Bth. in Linn. Trans. XXVII. 
570. (Senna p?^o strata, Roxb. Fl. Ind. II. 352). 

Hab. Prome district, in the dry forests. — Fl. Fr. Close of RS. 

13. 0. mimosoides, L. sp. pi. 543 ; Vog. in Linn. XI. 711 ; IJth. in 
Linn. Trans. XXVII. 579. 

Var. a. typica, Bth. 1. c. (O. angmtissima , Lamk. Diet. I. 650 ; 
C. mimosoides, var. Telfair iana. Hook. Bot. Mag. t. 5871; Senna sen- 
sit iv a and S. tenella , Roxb. Fl. Ind. II. 353 and 351), leaves almost 
sessile, the rachis often marginate ; leaflets only about a line long, very 
narrow ; pods nearly glabrous. All parts more or less glabrous. 

Var. f3. zEschyxomexe, Bth. 1. c. (C. myriophylla , Wall. Cat. 5326 ; 
G. mimosoides, /3. myriophylla and anricoma, Bth. 1. c. ; Senna dimkliata, 
Roxb. Fl. Ind. II. 352), leaves on a short pubescent petiole ; leaflets 2 — 3 
lin. long, broader or narrower oblong to linear, the rachis marginate or 
not ; pods more copiously appressed pubescent, while young usually pilose 
from yellow soft spreading hairs. 

Hab. Var. a. common amongst long grass in the jungle-pastures and 
savannahs, also entering the open and dry forests, all over Burma; var. /I. 
a shade-loving form in similar localities in Tenasserim. — FL Fr. E. and 
begin, of CS. 
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BauMnia, L. 

Conspectus of Genera. 

# Trees or erect shrubs, without tendrils. 

Stibg. 1. Pileostignia , Hochst. Stamens 10, all fertile. Style very short or wan- 


ting, the stigma peltate. Flowers small. 

Calyx valvate, the segments all free ; glabrous trees, JB. Malaharica. 

Calyx spathaceous ; young shoots and underside of leaves pubescent, . . . . A. racemom. 


Bubg. 2. Eu-Bauhinia . Stamens 10, of which 6 — 9 sterile or reduced to sta- 
minodes, veiy rarely all 10 fertile. 

x Calyx spathaceous. 

+ Pods sessile or acuminate and barely stalked. 


Pods minutely tomentose, . . . . A. hr achy car pa , 

Pods glabrous, ...... B . polycarpa. 

+ + Pods long-stalked. 

Fertile stamen one only ; leaves shortly pubescent beneath, . . ........ . . . . B. monandra. 

Fertile stamens 5 ; young shoots puberulous ; leaves glabrous, ...B. variegata. 


x x Calyx-lobes valvate, reflexed and free to the base, or only slightly 


cohering. Pods long-stalked. 

+ Pods glabrous. Petals white or purple. 

A shrub, the leaves minutely puberulous beneath ; calyx in bud terete, . .A. acuminata. 
A tree, the leaves glabrous ; calyx angular in bud, irregularly bursting, . . B. purpurea . 

+ + Pods brown-pubescent. Flowers yellow, turning orange- 
coloured. 

Leaves velvety ; a small tree, B. elongata . 

# * Seandent shrubs, with hook-tendrils. 


Bubg. 3. Ehanera. Lour. Calyx-tube more or less elongate. Calyx-lobes valvate, 
all expanding or becoming reflected, rarely the one or other cohering. Style more or 
less elongate. 

x Ovary and pod glabrous. 

0 Pod stalked. Flowers racemose, large. 

Leaves 2-foliolate, the leaflets free to the base ; bracts or bracelets none, ... .5. diphyUa . 
Leaflets united into a 2-cleft leaf ; bractlets veiy large, almost leafy, .... A. imolucellata. 
0 0 Pod sessile. Flowers rather small, corymbose. 

Lobes of the leaves rounded ; pedicels and calyx glabrous, B. glauca . 

Lobes of the leaves acuminate ; pedicels and calyx appressed silk-hairy, . .B. pipe H folia i t 
x x Ovary, and usually also the pod, villous, pubescent or puberulous. 
0 Pod and ovary sessile. 

f Adult leaves glabrous, the lobes acuminate to acute and blun- 
tish. 

Bacemes elongate, appressed silk-hairy ; pedicels stout, B. macrostachya • 

Bacemes corymb-like contracted, sparingly puberulous ; pedicels slender, .... A. ornata. 

t f Leaves tomentose or pubescent, tbe lobes rounded. 

Ail parts brown-tomentose or pubescent ; petals an inch long ; racemes elongate, 

..A. Yahlii. 


0 0 Pod and ovary stalked. 

Flowers rose-coloured, in corymb-like racemes ; style shorter than the ovary, villous, 
thick, .......... ....... ... .. ...... A. rosea. 
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;• Flowers yellowish white to yellow,' in,, short racemes ; style elongate, slender, 

Subg. 4. Lasiobema , Korth. Calyx-tube almost none, the lobes tooth-like. Stylo 
very short. Pods 1 — 2-seeded. 

Glabrous or nearly so ; ovary and pods glabrous, . B. mguim . 

1- Maxababica, Eoxb, FI. Ind. II. 321 ; WA. Prod. I. 294. 
(Bileo stigma Malabarimm , Bth. in PL Jungh. 261, in adn. ; Miq. FI. Ind. 
Bat. I. 73). 

Hab, Frequent in the upper mixed forests, rarely descending into the 
lower and the savannah forests, of Pegu; and probably elsewhere. — FL 
Fr. CS. 

2. B. kacemosa, Lamk. Encycl. Meth. I. 390, non Vhl. ; WA. Prod. 
I* 295 ; Bedd. Fl. Sylv. t. 1S2. (B. parviflora, Vhl. Symb. III. 55 ; Iloxb. 
Fl. Ind. II. 323 ; Bileostigma racemosum , Bth. in PL Jungh. 262, in adn.; 
Miq. FL Ind. Bat. I. 73). 

Hab. Common in the dry forests of the Prome district ; most pro- 
bably also in Ava. — Fl. Fr. March, Apr. 

3. B. bbacjhxcabpa, Wall. Cat. 5786 ; Bth. in PL Jungh. 261 in 

adn. 

Hab. Ava, Taong-dong (Wall.). 

Unknown to me. The brief and incomplete description does not allow 
even of a guess as to its affinities. 

4. B. polxcabpa, Wall. Cat. 5785 ; Bth. in PL Jungh. 261 in adn. 
Hab. Frequent in the upper mixed forests, from Pegu and Martaban 

down to Upper Tenasserim. — FL Apr. May; Fr. CS. 

5. B. MOoSAJNDBA, Knrz in Journ. As. Soe. Beng. 1873, 73. 

Hab. Burma, “Soeh dob” probably in Martaban or Upper Tenasserim 
(Brandis). 

6. B. yabiegata, L. sp. pi. 535 ; Iloxb. Fl. Ind. II. 319 ; WA. Prod, 
I. 296. — ( Blumera varicgata , Bth. in PL Jungh. I. 262 in adn. ; Miq. FL 
Ind. Bat. I. 60). 

Var. a. pubptjbascests, Voigt Cat. Hort. Calc. 253 (B. mriegata, 
L. 1. c. ; Boxb. 1. c.), the 4 narrower petals purple, the fifth broader one 
tinged with cream and red. 

Var, /3. catoiba, Voigt 1. c. (B. Candida , Roxb. FL Ind. II. 318, non 
Ait.), the 4 narrower petals white or very pale purple, the fifth lower one 
somewhat sulphur- coloured in the centre, or purple towards the borders and 
yellow in the centre. 

Hab. Var. /3. chiefly, common in the dry forests and ascending into 
the upper dry forests of Ava and Prome ; Martaban, in the Yoonzeleen 
valley (Parish). — Fl. Febr. March; Fr. CS. 

7. B. pubpubea, L. sp. pi. 536 ; Iloxb. FL Ind. II, 320. — ( Blmiera 
purpurea, Bth. in Pl. Jungh. I. in adn. ; Miq. FL Ind. Bat. I. 60). 

37 
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Yar. a. geistjika, flowers purple. 

Yar. fl. teiatoea {3. triandra , Eoxb. FL Ind. II. 320), flowers 
white, often with a yellowish blotch on the lower petal. 

Hab. Yar. a. sometimes planted in Burmese villages, as for example 
near Henzadah etc. ; var. /?. Ava, banks of the Irrawaddi (Wall. Cat. 5797 
L.) — FL CS. 

8 . B. acuminata, L. sp. pi. 536 ; Eoxb. Fl. Ind. II. 324 ; WA. Prod. 

I. 295 ; Miq. Fl. Ind. Bat. I. 74. (3. isojpetala , Griff. Not. Dicot. 451). 

Hab. Frequent in the open forests, especially the eng-f orests, all over 
Burma. — Fl. March — May ; Fr. CS. 

9. B. elo^gata, Forth in Nat. Yerh. Bot. 89. t. 24. {Fhanera elon - 
gata, Bth. in PL Jungh. I. 262, in adn. ; Miq. FL Ind. Bat. I. 61 ; 3. mol - 
lissima, Wall. Cat. 5782 ; 3hanera velutina, Bth. in Pl. Jungh. I. 262, in 
adn. ; Miq. FL Ind. Bat. I. 63 ; Fanhinice sp., Griff. Not. Dicot. 451). 

Hab. Pegu, in the tropical forests above Eangoon (Cleghorn) ; 
Tenasserim from Moulmein to Tavoy (Helf . 1872 ; Wall, etc.) — FL Deck 
Jan. 

10. B. dip H Yin A, Symes Trav. to Ava t. 7. — (37ianera dijphglla, 
Bth. in PL Jungh. 264, in adn. ; Miq. Fl. Ind. Bat. I. 70). 

Hab. Frequent in the dry forests of Ava and Prome. — Fl. ES. ; Fr. 
oo. 

11. B. IKVOLTJCEDLATA, Kurz in Journ. As. Soc. Beng. 1873, 72. 

Hab. Martaban (Dr. Brandis). 

12. B. glatjca, Wall. Cat. 5785 (Fhanera glauca , Bth. in PL Jungh. , 
265 5 Miq. Fl. Ind. I. 68. t. 2). 

Hab. Tenasserim, apparently frequent ; also tropical forests above 
Eangoon (Cleghorn). — FL March, Jan. ; Fr. Febr. 

13. B. pipeeieolia, Eoxb. Fl. Ind. II. 327. {Fhanera glabrifolia , 
Bth. in Pl. Jungh. 263, in adn.). 

Hab. Tenasserim (Helf. 1879 and 1880). 

NB. B. iitrciDA, Wall. {Fhanera luoida , Bth. in Pl. Jungh. 262, 
in adn. = 3. cor difolia, Eoxb.). 

14. B. maceostachya, Wall. Cat. 5774. — (E. scandens , Eoxb. FL 
Ind. II. 326, non L. ; Wight Icon, t, 264). 

Hab. Ava, Khakyen hills, east of Bhamo (J. Anderson). 

15. B. obkata, Kurz in Journ. As. Soc. Beng. 1873, 72. 

Hab. Frequent in the tropical forests, along choungs of the eastern 
slopes of the Pegu Yomah. — Fl. Febr. 

16. B. Yahlii, WA. Prod. I. 29 7. (. Fhanera Vahlil , Bth. in PL 
Jungh. 263, in adn . ; Miq. Fl. Ind. Bat. I. 65 ; Fhanera rufa , Bth. in PL 
Jungh. 263, in adn. P ; 3. racemosa , Yhl. Symb. III. 56. t. 62, non Lamk. ; 
Eoxb. FL Ind. II. 325j. 
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Hae. Tenasserim, near Moulmein (J. Anderson, 1866). 

17. B. rosea. Kurz in Journ. As. Soc. Beng. 1873, 72. 

Hab. Martaban, in the eng-forests of Kaymapyoo cboung (Dr. 

Brandis) . — Fl. May. 

18. B. eerrtoixea, Boxb. FL Ind. 381 ; Korthin Hat. Yerh. Bot. 
93. t. 23 ( Bhanera ferruginea , Bth. in Pl. Jnngb. 262, in adn. ; Miq. FL 
Ind. Bat. I. 62 ; Bhanera excelsa , BL ap. Miq. 1. c. ; Bhanera alholutea , 
Miq. Suppl. FI. Sum. 285 ; Bhanera Gtriffithiana , Bth. in Pi. Jungh. 268, 
in adn.), 

Hab. Tropical forests of the Martaban Hills, east of Tounghoo, at 
2000 to 3000 feet elevation. 

19. B. amtjina, Boxb. Corom. PL III. t. 2S5 and FL Ind. II. 728. 
— {Lasiobema anguimm , Korth. in Yerh. Hat. Gesch. 81 ; Miq. FL Ind. 
Bat. I. 71 ; Lasiobema ILorsfieldii , Miq. 1. c.) . 

Hab. Hot unfreqnent in the tropical forests of Martaban, east of 
Tounghoo ; also Chittagong. — FL BS. 

Cynometra, L. 

Conspectus of Species . 
x Racemes short and umbel-like, puberulous. 

Leaves and rachis glabrous ; leaflets larger, usually in a single pair ; 1 J — 2 in. long, 

edible, .... ........ ...... .... ram'tjlora . 

Rachis of leaves puberulous, slenderer ; leaflets smaller, usually in 2, very rarely in 

3 pairs ; pods about J in. long, insipid, ........ ....... ,&• bijuga , 

x x Racemes longer or shorter, bracted. 

Pedicels glabrous or puberulous ; leaflets in a single pair, ........ ........ O. cauliflom , 

1. C. BAMiFiiOEA, L. sp. pl, 547 5 Miq. Fl. Ind. Bat. I. 78 ; Bth. FL 
Anstr. II. 296. 

Hab. Barely planted in villages of Tenasserim. 

2. C. bijtjga, Spanoghe in Miq, FL Ind. Bat. I. 78. 

Hab. Frequent in the tidal and the beach-forests along the coasts, 
from Axracan down to Tenasserim and the .Andamans. — Fl. Octob. ; Fr. OS. 

3. C. catjlifloea, L. sp. pl. 547 ; Miq. Fl. Ind. Bat. I. 77? 

Hab. Burma, planted (according to the Bevd. F. Mason). 

Sindora, Liq. 

1. S. Siameksis, Teysm. in Miq. Ann. Mus. Lugd. Bat. III. 86. 
(3. Wallichil , Bth. in Hook. Icon, t. 1017—18). 

Hab. Adjoining Siamese provinces. — FL Begin of BS. ; Fr. HS. 

Pahudia, Miq. 

Conspectus of Species . 

Leaflets in 5 pairs, thin coriaceous, rounded or apiculate, the rachis and petiolules stout ; 
sepals about 3 lin. long, , , . .... « . . »-P. Jmmiim . 
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Leaflets in 2 pairs, blunt or emarginato, thin chartaceous, glaucescent beneath, the 
rachis and petiolules very slender ; sepals 2 lin. long ; pods woody, 3 — 4 in. long, 

very thick and plump, ...... P. xyloccirpa . 

1. P. XTLOCARRA, Kurz MS. 

Hab. Adjoining provinces of Siam (Teysmann). 

P. JJassJcarlii , Miq., has also only two pairs of leaflets, but Hassle aid’s 
description of Jonesia monopet ala (Ketzia I. 199), and more especially of 
the pod, clearly points to Macrolobmm . 

Afzelia, Sm. 

Conspectus of Species . 

Inflorescence and calyx puberulous ; pods § — 1 foot long, woody ; leaflets usually blun- 

tish, A. hijuga . 

Inflorescence and calyx glabrous ; pods 3 — 4 in. long, thin coriaceous ; leaflets notched, 

. . A. retusa. 

1. A. bijttoa, A. Gray Unit. Stat. Expl. 467. t. 51 ; Walp. Ann. IY. 
594. — (Macrolobimi bijugum , Colebr. in. Linn. Trans. XII. t. 19 ; Jonesia 
triandra , Koxb. FI. Ind. II. 220). 

Hab. Not unfrequent in the coast-forests and beach- jungles of the 
Andamans. — FI. May, June ; Fr. Apr. 

2. A. retusa, Kurz in Journ. As. Soc. Ben g. 1873, 73. 

Hab. Not unfrequent in the tidal forests along the coasts of the 
Andaman islands. — FI. May. 

Tamarindus, L. 

*1. T. Iydica, L. sp. pi. 48 ; Koxb. FI. Ind. III. 215 ; Heyne Arznei 
Gew. t. ^21 ; Miq. FI. Ind. Bat. I. 82 ; Bedd. FI. Sylv. t. 184. (P. offici- 
nalis, Hook. Bot. Mag. t. 4563). 

Hab. Generally cultivated in villages all over Burma, more especially 
in the drier parts, but apparently nowhere wild. — FI. HS. ; Fr. CS. 

Amherstia, Wall. 

1. A. kobilis, Wall. PJ. As. rar. 1. 1. 1 and 2 ; Miq. FI. Ind. Bat. 
I. 87 ; Bot. Mag. t. 4453. 

Hab. Planted around kyouks, chiefly in the southern parts of Bur- 
ma j wild along streams in Martaban (Parish) ; Tenasserim. — FI. Jan. 
—Apr. 

Saraea, L. 

1. S. Iybica, L. Mant. 98 ; Miq. FI. Ind. Bat. I. 83 ; Bedd. FI. Sylv'. 
t. 57. (Jonesia Asoca, Koxb. FI. Ind. II. 218 ; Bot. Mag. t. 3018 ; Wight 
Icon. t. 206 ; Jonesia Zollinger iana, Miq. 1. c. 84). 

Hab. Wild in the tropical forests of Arracan (Boronga Island, at 
1000 feet elevation) ; also Tenasserim ; much planted around monasteries all 
over the country. — FI. Octob. 
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Poineiana, L. 

Conspectus of Species. 

Calyx greyisli velvety ; petals crispate-fimbriate, yellow, # P. data. 


Calyx quite glabrous ; petals very large, waved, usually crimson or orange-crimson, 

. , P. regia . 

*1. P. beg-ia, Boj. In Bot. Mag. t. 2881. 

Hab. Frequently cultivated in the European stations all over Pegu. 
■—FI. H. and RS. ; Fr. B. and OS. 

Parkinsonia, L. 

*1. p. actjxeata, L. Hort. CM. 157. t. 18 • WA. Prod. I. 2S3 ; 
Griff. Not. Bicot. 417. 

Hab. Frequently planted in Ava and Prome, and in the last-named 
district often like wild in woods and neglected lands. — FL nearly oo . 

Csesalpinia, L. 

Conspectus of Species . 

Subg. I. Ccesalpimria . Albumen none. Pods coriaceous, 2-valved. 
Filaments very long and slender, quite glabrous. Erect shrubs or trees, 
unarmed. 

A glabrous shrub, the brauchlets more or less pruinous, ...... ........ C. pulchernma. 

Subg. II. Ku- Ccesalpinici. Seeds albuminous. Pods various. Fila- 
ments as long as, or somewhat longer than, the petals. Usually scandent 
shrubs more or less armed with prickles. 

A. Valves of pod dry, coriaceous or almost chartaceous. 

Trib. 1. Mug aria , DO. — Scandent thorny shrubs, rarely trees. Pods rigidly or 
thinly coriaceous, 2-valved or indehiscent, smooth. Seeds compressed or not. Stamens 


as long as, or a little longer than, the petals. 

* /Seeds Jiat and compressed. Pods 2-valved. Leaflets large . 

All parts quite glabrous, V .................... C. nuga. 

* * Seeds hardly compressed . Pods 2-valved or indehiscent or marly so , the 

sutures usually thickened. Leaflets small. 

Small tree ; leaflets unequally oblong, retuse ; pods tardily dehiscing, ...... C. sappan. 

Scandent shrubs ; leaflets ovate, acute ; pods 2-valved, ............ ...... C. sepiaria . 


Trib. 2. Guilandina , L. — Scandent thorny shrubs. Pods coriaceous or thin coria- 
ceous, 2-valved, the valves ecbinate or glandular-hirsute. Seeds not compressed. 
Stamens as long as, or somewhat longer than, the petals. 

* Pods echinate. Seeds almost globose. 

Branchlets etc. more or less brown or tawny-pubescent ; stipules large, cut into large 

segments ; bracts at apex spreading or reflexed, ............ B. Bonducdla , 

As preceding, but leaves more glabrescent j stipules none ; bracts straight and erect, 

4 . G. Bondhuo . 

* * Pods glandular-hirsute when fully ripe . Seeds oblong. 

All parts more or less glandular-puberulous and prickly, ....... 

B. Pods fleshy-coriaceous, torose. 


C. mimosoides . 
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Trib. 3. CincUdoearpas , Zoll. — Thorny scandent shrubs. Pods indehiscent, the 
sutures thickened. Seeds not compressed. Stamens as long as, or somewhat longer 


than, the petals. 

Panicle shortly tomentose and prickly, 0. tortuosa. 

Panicle glabrous and unarmed, C. digyna . 


*1. C. pulcherrima, Sw. Obs. 165 ; Miq. FI. Inch Bat. I. 112. 
(JPoineiam pulcherrima, L. sp. pi. 554; DC. Prod. II. 484 ; Eoxb. FI. Ind. 
II. 355; Bot. Mag. t. 995). 

Hab. Generally cultivated in villages, especially around monasteries 
etc., all over the country. — FI. Fr. oo . 

2. C. Nuq-a, Ait. Horfc. Kew III. 32 ; DC. Prod. II. 481 ; Miq. 
FI. Ind. Bat. I. 108. — ( 0 . panicwlata , Eoxb. FI. Ind. II. 364 ; Wight 
Icon. t. 36 ; Grift. Not. Dicot. 446 ; C. GJiinensis , Eoxb. 1. c. 361). 

Hab. Eather frequent along the coasts, especially in the beach- 
forests, from Arracan down to Tenasserim and the Andamans. — FL May — 
Octob. 

3. C. sapp A ir, L. sp. pi. 544 ; Eoxb. Corom. PL I. t. 16 ; Miq. FI. 
Ind. Bat. I. 101. 

Hab. Frequent in the Tenasserim Provinces ; Pegu, Eangoon (Wall). 
— FL Aug. 

4. C. sepiaria, Eoxb. Fl. Ind. II. 360 ; Miq. Fl. Ind. Bat. I. 109 ; 
Wight Icon. t. 37 . — (j Ueichardia ? decapetahom, Eoth. Nov. Spec. 210 ; 
DC. Prod. II. 484). 

Hab. Burma (according to theBevd. F. Mason). 

5. C. Bohjdhuc, Eoxb. FL Ind. II. 362. ( Gmlandim JBondlmc , L. 
sp. pi. 545 ; Miq. Fl. Ind. Bat. I. 113). 

IIab. Not unfrequent in the leaf-shedding forests of Burma, from 
Prome and Martaban down to Tenasserim and the Andamans. — Fl. ES. ; 
Fr. oo . 

6. 0. mimosoides, Lamk. Encycl. Meth. 1. 457 and 111. t. 335. f. 
2 ; WA. Prod. I. 281 ; Wight Icon. t. 392.— -((7. Simora, Ham. in Eoxb. 
Fl. Ind. 359). 

Hab. Frequent in the low forests of the Sittang zone of Pegu, 
especially about Tounghoo. — FL Fr. March, Apr. 

7. C. tortuosa, Eoxb. FL Ind. II. 365 ; Miq. Fl. Ind. Bat. I. 109. 
(O. acanthobotrya , Miq. Suppl. Fl. Fl. Sum. 108 and 293). 

Hab. Tenasserim, Tavoy (Wall. Cat. 5827. C.). — Fl. Octob. 

8. C. DicmiA, Eoth. in Nov. Act. Nat. Cur. Berol. 1803. 198. t. 3 ; 
WA. Prod. I. 281. — (C. oleosperma , Eoxb. FL Ind. II. 357 ; C. gracilis, 
Miq. in. Fl. Ind. Bat. I. 110). 

Hab. Frequent along choungs in the open forests, but more so in 
shrubberies around villages, all over Burma, from Ava and Martaban down 
to Tenasserim. — FL Jul. — Octob. ; Fr. Jan. — Apr. 
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Pterolobium, R.Br. 

1. ; P. macropteotm, Kurz in Jonrn. As. Soc. Beng. 1873, 71. 

Has. Frequent in the mixed forests, from Pegu and Martaban down 
to Tenasserim. — Fr. Jan. 


Mezoneuriim, Desf. 

Conspectus of Species. 

Leaflets in 10 to 8 pairs, J in long, blunt or retuse, 3L glabrum . 

Leaflets in 3 — 4 pairs, 1-| — 2 in. long, bluntish acuminate, M. ciicullatum. 


1. M. Oeabrttm, Desf. Mem. Mus. IY. 245. t. 10 ; Miq. FL Ind. 
Bat. I. 108. 

Yar. a. GEisrunniM, glabrous or nearly so ; leaflets usually alternate. 

Yar. fi. ENE-EAPHTLLFM (If. enneaphyllum , WA. Prod. I. 283, in 
adn. ; Miq. FI. Ind. Bat. I. 104. t. 2 ; Ccesalpinia enneaphylla , Boxb. FL 
Ind. II. 363), glabrous or the secondary racbises and young shoots slightly 
puberulous ; leaflets glabrous or nearly so, usually opposite. 

Yar. y. PiJBESCEifS ( M. pubescens , Desf. in Mem. Mus. IY. 245. t. 
2 ; Miq. FL Ind. Bat. I. 104), the young parts more or less velvety pubes- 
cent or puberulous ; leaflets opposite or nearly so, at least beneath more or 
less shortly pubescent. 

Hab. Yar. ft. frequent in the lower and upper mixed forests, more 
especially around villages and along shrubby banks of rivers, in the Irra- 
waddi zone of Pegu ; var. y. not unfrequent in the dry forests of the Prome 
district. — Fr. CS. 

2. M. ctt ctjll attjm, WA. Prod. I. 283. ( Cmscdpinia cucullata , Eoxb. 
FL Ind. II. 358; If. macrophyllum, Bl. ap. Miq. Fl. Ind. Bat. I. 104). 

Hab. Frequent in the mixed* and the dry forests, all over Burma, 
from Ava and Chittagong to Pegu and Martaban. — FL Febr. March ; Fr. 
Nov. 


Peitophorum, Yog, 

* Conspectus of Species. 

Pedicels only 2 — 3 lin. long ; pods with coriaceous wings, ............ P. j err ugineum. 

Pedicels 1 — l-J in. long ; pods with thin ehartaceous wings, P. dasyrachis. 


1. P. peer'd* g-inetjm, Bth. in FL Austr. II. 279. ( Ccesctlpiiiia ferru- 
ginea , Dene, in Nonv. Ann. d. Mus. II. 462 ; Miq. FL Ind. Bat. I. 111). 

Hab. Not unfrequent in the coast-forests, chiefly the beach-forests, 
of the Andaman islands.— Fl. May. 

Acroearpus, Wight* 

Conspectus of Species . 

Flowers dirty purple or brown, small ; petals 2 lin. long or somewhat longer ; pods 
8 — 12-seeded, ............ ...... ...... A. grandis . 
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Flowers green, twice the size ; petals 3 3in. long or longer ; pods 17 — 18-seeded, 

, .A. fraxinifolius . 

1. A. FRAXimFOLius, Wight Icon. t. 254 ; Bedd. FI. S ylv. t. 44. 

Hab. Frequent in the tropical forests of the Pegu Yomah. — FL Jan. 
Fehr . ; Fr. Apr. May. 

Adenanthera, L. 

1. A. PAYOIOTA, L. sp. pL 550 ; Boxb. FL Ind. II. 370 ; Wight 111. 
t 80 ; Miq. FL Ind. Bat. I. 46 ; Bth. in Linn. Trans. XXX. 375 ; Bedd. 
FL Sylv. t. 46. — (Mntada arborea , Griff. Not. Dicot. 452 3 A. Gersenii , 
Scheffer in Nat. Tydsch. Ned. Ind. 1868. 16 ?). 

Yar. a. gEjSTTIKA, seeds about •§• in. in diameter. 

Yar. ft. microsperma (X. microsperma , T. and B. in Nat. Tydsch. 
v. Ned. Ind. XXYII. 58 3 Bth. in Linn. Trans. XXX. 375), seeds half 
the size. 

Hae. Yar. ft. frequent in the tropical and moister upper mixed 
forests, all over Burma and the adjacent islands, up to 3000 feet elevation. 
F1. Apr. May 3 Fr. CS. 

Entada, Adams. 

1 . E. scakdehs, Bth. in Hook. Journ. Bot. IY. 332 and Linn. Trans. 
XXX. 363 .—(Mimosa scandms , L. sp. pi. 1501 ; Eoxb. Fl. Ind. II. 554 ; 
JEJ. JPurshaeta , DC. Prod. II. 425 3 Miq. FL Ind. Bat. I. 45 ,* Scheff. in 
Nat. Tydsch. Ned. Ind. XXXII. 90. t. 16 and 18 A 3 JEntada sp., Griff. Not. 
Dicot. 452 3 JE. BumpUi, Scheff. in Nat. Tydschr. Ned. Ind. XXXII. t. 
17. and 18. B.). 

Hab. Frequent in all mixed forgsts, all over Burma and the adjacent 
islands. — Fl. March, Apr. 3 Fr. CS. 

Neptunia, Lour. 

1 . N. oberacea, Lour. Fl. Cochinch. II. 840 3 Miq. FL Ind. Bat. I. 
50 3 Bth. in Linn. Trans. XXX. 383. — ( Besmantlius natans , Willd. sp. 
pi. IY. 1014 3 Griff. Not. Dicot. 453 3 Mimosa natans, Eoxb. Corom. PL 
II. t. 119 and Fl. Ind. II. 553 ; AT. plena,, Ldl. Bot. Neg. t. 3, non Bth.). 

Hab. Not unfrequent in stagnant waters and swamps of the alluvial 
plains of Pegu, Martaban, and Tenasserim. — Fl. ES. 3 Fr. CS. 

Mimosa, L. 

1 . M. pxjdica, L. sp. pi. 1501 3 Bth. in Hook Journ. Bot. IY. 367 ; 
and in Linn. Trans. XXX. 397 3 Miq. Fl. Ind. Bat. I. 43. 

Hab. An introduced weed, but now very common on dry grassy 
places, along road-sides, etc., of the more cultivated parts of Pegu, especially 
around Eangoon j also in Martaban, Ava, etc.— FL ES. ; Fr. Sept. 



1876.] 


Knoivledge of the 'Burmese Mora, 


295 


Xylia, Bth. 

1. X. dolabmfoemis, Bth. in Hook. Joum. Bot. IV. 417 ; and in 
Linn. Trans. XXX. 373 ; Bedd, FL Sylv. t. 186 ; Miq. FI. Ind. Bat. I. 42. 
— (Mimosa xylocarpa, Eoxb. Corom. PI. I. t. 100 and FI. Ind. II. 543). 

Hab. Common in the mixed and dry forests, all over Burma and the 
adjacent provinces, up to 3000 feet elevation. — FI. March, Apr. ; Fx\ CS. 

Parkia, KBr. 

Conspectus of Species. 

* Calyx-lobes obovate-cuncate. 

Leaflets an inch, long, pubescent beneath, penninerved ; receptacle regular,. »P. insignia. 

* * Calyx-lobes short , rotundate (s not , cmeate-narrowed.) 

Leaflets § in. long, quite glabrous, 1 -nerved with a lateral basal nerve ; receptacle 

irregular, . . T. leiophylla. 

Leaflets J— J in. long, very narrow, sparingly pubescent beneath, 1 -nerved without 
lateral nerves ; receptacle regular, P. Moxburghii . 

1. P. LsrsiGisris, Kurz. in Journ. As. Soc. Beng. 1873, 74; Bth. in 
Linn. Trans. XXX. 361. 

Hab. - Not unfrequent in the tropical forests of Martaban, east of 
Tounghoo. — Fl. Apr. May. 

2. P. leiophylla, Kurz in Journ. As. Soc. Beng. 1873, 73 ; Bth. in 
Linn. Trans. XXX. 361. 

Hab. Frequent in the tropical forests of the Pegu Yomah, especially 
along its eastern slopes. — FL HS. ? ; Fr. Febr. March. 

Acacia, Willd. 

Conspectus of Species. 

* Trees or erect shrubs, the hr anehlets armed only with paired diverging stipuiary 

or infm-stipulary prickles, 
x Flowers in spikes. 

-f Pod-valves ehartaeeous, transversely reticulate-veined, the sutures 
nerve-like or almost keeled. 

Glaucous-green, glabrous ; leaflets oblong-linear, blunt, 3 — 5 lin. long ; flowers 

yellow, A . ferruginea . 

+ -f Pod- valves coriaceous, the margins not or hardly prominent. 
Spikes glabrous or pubescent, yellow ; leaves glabrous or slightly pubescent ; bark much 

cracked and rough, dark brown, .A. Catechu, 

Spikes tomentose, white ; leaves while young greyish pubescent ; bark rather even 

and smooth, white, .... ........ , . . . ............. . A, Sima, 

xx Flowers in globular heads, yellow. 

+ Pods dry- coriaceous, flat, dehiscent. 

Bark whitish ; flower -heads arranged in ample terminal panicles, ...... A. lemophloea, 

-f Pod thick, toroso, fleshy-coriaceous, indelriscent. 


38 
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Glabrous or nearly so ; leaves 1-| — 3 in. long, leaflets 2—3 lin. long, , . . ,A, Farnesiana, 
* * Woody climbers, without stipulary spines , hit the branehlets armed along their 
whole length with sharp recurved prickles. Flower-heads globular, 
x Pods fleshy-coriaceous, often somewliat constricted between the seeds. 
Leaflets in 10 — 20 pairs, up to in. long ; flower-beads small, yellowish, . , . >A. rug at a, 
x x Pods dry, chartaceous or thin coriaceous, flat. 

0 Ovary and pods pubescent. 

Leaflets in 1 6 — 40 pairs, 3—6 lin, long ; flower-heads small, white, in panicles, 


,,A. caesia. 

0 0 Ovary and pods glabrous. 

Leaflets in B — 20 pairs, ■§ in. long ; peduncles tawny tomentose, A. Intsia. 

Leaflets in 30 — 40 pairs, 2 — 3 ’lin. long ; flower-heads the size of a large pea ; panicles 

and young branehlets puberulous or tomentose, not pruinous, . A, pennata 

As preceding, but branehlets and panicles pruinous ; leaflets up to \ in. long ; flower- 
heads twice the size, A. pruinescens. 


1. A. eeeeetgihea, DO. II. 458 ; Btli. ill Hook. Loud. Journ. Bot. 
I. 508. and in Linn. Trans. XXX. 518 ; WA. Prod. 1.273 ; Bedd. PL Sylv. 
t. 51. — (Mimosa ferruginea , Boxb. Pl. Ind. II. 561). 

PIab. Burma (according to Beddome). 

2. A. Catechu, Willd. sp. pl. IV. 1079 ; Miq. Pl. Ind. Bat. I. 9 ; 
Btli. in Linn. Trans. XXX. 519. (Mimosa Catechu , L. f. Suppl. 495 ; Boxb, 
Pl. Ind. II. 563 and Corom. PL II. 40. t. 174). 

Yar. a. gehtjiha (A, catcchuoidcs , Bth. in Hook. Lond. Journ. I. 
510 ; Mimosa catecJmoides, Boxb. Corom. Pl. II. t. 175 and Pl. Ind. II. 
562), young parts all slightly appressed pubescent but soon glabrescent ; 
full-grown leaves glabrous or the leaflets ciliate, the raehis slightly pubes- 
cent ; spikes shorter and thicker, like the calyces more or less appressed 
pubescent ; corolla about twice the length of the calyx. 

Yar. /3. Stjndea (A. Bundra , DC. Prod. II. 458 ; Bth. in Hook. 
Lond, Journ. I. 510 ; Mimosa Bundra, Boxb. Corom. Pl. III. t. 225 and 
PL Ind. II. 562 ; Bedd. PL Sylv. t. 50), all parts glabrous or the very 
young shoots slightly pubescent ; full-grown leaves and raehis quite gla- 
brous ; spikes elongate and slender, quite glabrous ; corolla glabrous, 
about longer than the glabrous calyx. 

Hab. Yar. a. common in the dry forests, rarely in the lower mixed 
and savannah forests, of Ava and Prome, extending into the.Irrawadcli zone 
of Pegu ; var. (3. apparently in Ava.— Pl. Begin of BS • Fr. CS. 

3. A. StfMA, Bueh. in Yoigt Hort. Calc. 260 ; Brand. For. PL 187 ; 
Bth. in Linn. Trans. XXX. 519.— (Mimosa Buma, Boxb. Pl. Ind. II. 563 • 
A. Catechu, Bth. in Hook. Lond. • Journ. Bot. I. 510, non Willd. * Bedd 
Pl, Sylv. L 49. 

Hab. Ava P 

4. A. leucophloea, Willd. sp. pl. IV. 1063 ; Bth. in Hook. Lond. 
Journ. Bot. 1. 103 and in Linn. Proc. XXX. 513; Miq. PL Ind. Bat. I. 
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9 ; Brand. For. FL t. 27 ; Bedel. FI. Sylv. t. 48 (Mimosa Icucophloea , Roxb. 
Corom. PL II. 27. t. 150). 

Tar. a. g-enuina, flower-beads the size of a pea, tbe stout peduncles, 
and also tbe pods, shortly tomentose ; leaves slightly, tbe raebis more or 
less, pubescent. 

Yar. /3. miceocephala (A. microcepliala , Grab, in Wall. Cat, 
5268), flower-beads half tbe size, tbe slender peduncles and tbe inflorescence 
puberulous ; pods when fully ripe quite glabrous ; leaves and their raebis 
glabrous. 

IPab. Yar. a. Ava, along tbe Irrawaddi (Wall. Cat. 5262) ; var. 
(3. not unfrequent in tbe dry forests of tbe Prome district, up to 1000 
feet elevation. — Fr. March. 

Tbe two varieties here adopted are very likely different species. 

# 5. A. Fae^esiana, Willd. sp. pi. IY. 1083 ; Btb. in Hook. Lond. 
Jo urn. Bot. I. 494 and in Linn. Trans. XXX. 502 ; Bedd. FL Sylv. t. 52. 
( Vachellici Karnesiana , WA. Prod. I. 272 ; Wight Icon. t. 300). 

Hab. Frequently planted in villages all over Burma, more especially 
in Ava and Prome, where it is often found half - spontaneous. — FL Jan. 

6. A. bti gat a, Ham. Wall. Cat. 5251 ; Bth in Hook. Lond. Journ. 
Bot. I. 514 ; Mimosa rug at a, Lamk. Diet. I. 20. (1786). 

Yar. a. genuena, ovary villous ; softer parts more pubescent. 

Yar. j3. concinna (A. concinm , DC. Prod. II, 464 ; Btb in Hook. 
Lond. Journ. Bot. I. 514 and in Linn. Trans. XXX. 531 ; Mimosa concinm , 
Willd. sp. pi. (1805) IY. 1039; Roxb. FL Ind. II. 565), ovary glabrous or 
nearly so ; all softer parts more glabrous. 

Hab. Yar. (3 . frequent in tbe tropical and moister upper mixed 
forests, all over Burma down to Tenasserim and the Andamans. — FL March, 
Ajm. ; Fr. CS. 

7. A. cassia, Willd. sp. pi. IY. 1090 ; WA. Prod. I. 278 ; Bth. in 
Hook. Lond. Journ. Bot. I. 515 and in Linn. Trans. XXX. 530 in part. 
(Mimosa caesia , L. sp. pi. 1507, non Roxb. ; Mimosa torta , Roxb. Fl. Ind. 
II. 566). 

Yar. a. genuesta, leaflets only about 3 Kn. long, more rigid, blun- 
tisb with or without a mucro ; branches terete. 

Yar. (3. ebegaivs, leaflets about i in. long, bristly acute, less rigid ; 
branches 5-angular, retorsely prickly along tbe corners. 

Hab. Yar. (3. not unfrequent in tbe tropical forests of the eastern 
slopes of the- Pegu Yomab and in Martaban. — Fr. CS. 

8. A. Lnvtsia, Willd. sp. pi. IY. 1091; Btb. in Hook. Lond. Journ. 
Bot. I. 515 ; Miq. FL Ind. Bat. I. 11. (Mimosa Intsia, L. sp. pi. 1508 ; 
Roxb. Fl. Ind. II. 565 ; A. oxgplujlla , Grab, in Wall Cat. 5252 ; Btb. 1. c. 
514 ; MUtiosa caesia^ Roxb. FL Ind. II. 565 *?). 
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Hab. Chittagong Hills ; Ava, Khakyen Hills, east of Bhamo. 

9. A. pennata, Willd. sp. pi. 1090; Bth. in Hook. Loncl. Joiirn. 
I. 516, excl. syn. Eoxb. and in Linn. Trans. XXX. 531 in part only ; Miq. 
E1. Ind. Bat. I. 12 . — (Mimosa pennata, L. sp. pL 1507 ; Eoxb. EL Ind. II. 
565 ; A. premans, Lowe in Bot. Mag. t. 3408). 

Yar. a. oefctka, panicles puberulous ; flower-beads tbe size of a 
large pea ; young braneblets shortly puberulous ; leaflets glabrous ; rachis 
glabrous or slightly pubescent ; pods linear-lanceolate, acuminate at both 
ends. 

2. Yar. ft. cakesceivs ( A . eaneseens , Grab, in (Wall. Cat. 5256), 
panicles and young branchlets tomentose ; leaflets ciliate ; rachis tomentose ; 
pods linear-oblong, rounded at both ends, smooth, pale-coloured. 

Hab. Yar. a. common in all leaf -shedding forests, all over Burma 
and the adjacent provinces ; var. j8. Ava. — Fr. CS. 

The two varieties here adopted offer differences which are rather of 
specific value. 

10. A. pbtjihesceks, Kurz MS. 

Hab. Not unfrequent in the tropical forests of the southern Pegu 
Yomah ; also Ava, Khakyen Hills, east of Bhamo (J. Anderson). 

This species has flower-heads twice the size of those of the preceding ; 
and the branchlets, inflorescence, and peduncles are more or less pruinous, 
with or without an admixture of tomentum. It is a powerful climber, with 
somewhat compressed dark -coloured stems up to 3 feet girth. The tough 
reddish bark and fibre are used for poisoning fish. . 

Albizzia, Durazz. 

Conspectus of Species. 

Bitty. 1. JUu- Albizzia. Pods straight very flat, the sutures slightly 
thickened. Flowers white. 

* Pinnae numerous (10 — 18) ; leaflets linear , 1 — 6 lin. long , in very numerous 
pairs . 

x Leaflets bluntish, tbe nerve central or nearly so. 

Leaflets very narrow, glabrous ; flower-beads small, in terminal panicles, 

..A. myriopJiyUa \ 

x x Leaflets more or less acute, tbe nerve marginal or nearly so. Trees. 
Stipules very large, obliquely ovate, acuminate ; all parts more or less shortly pubes- 


cent ; corolla nearly 4 times as long as tbe calyx, ...A. stipulata. 

Stipules none or obsolete ; full-grown parts glabrous or nearly so, .... A. deg am. 


* * Pinnae in 2 — 6 pairs ; leaflets ovate to oblong, \ — \\ in. long, in several 
pairs. 

x Leaflets sessile. 

Flowers small ; calyx minute ; corolla 1 \ lin. long ; pods blackisb or brownish black, 

..A. odoratissima. 
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Flowers rather conspicuous ; calyx If lin. long ; corolla 4 lin. long ; pods yellowish, 

».A.Zebbck. 

x x Leaflets shortly petioluled* Pinnae in 4 — 3 pairs. 

Leaflets blunt or somewhat acute, \ — 1 in. long, glauceseent beneath ; pods tapering 


at the base, linear, smooth, brown, ............ A. p racer a. 

Leaflets very like those of Cassia Fistula , usually emarginate -bluntish, 2-J — 4 in. long ; 
pods stalked, oblong, veined, black, A. TeysmmnL 

* * * Finnaein a single pair ; leaflets few only, large, acuminate , 

e , Glabrous ; pods broad, very flat, A, luckla . 

Bubg . 2. Bithecolobmm , Mart. Pods twisted circinately or screw-like 

or curved. Flowers white. 

* Floioers pedicelled, in head-like umbels or racemes. Trees . 

+ Branchlets terete. 


Leaves with a single pair of pinnae ; leaflets in 2 — 3 pairs, smooth and glossy ; seed- 
bearing lobes of pod about an inch long and broad, ....A. Firing a. 

+ + Branchlets sharply angular. 

Leaves with about 12 pairs of pinme ; leaflets in 4 — 8 pairs, while young shortly and 

softly pubescent like all younger parts, acuminate, A. heterophylla . 

* * Flowers sessile, in small heads. 

Erect shrub ; leaves with a single pair of pinnae ; leaflets in 4 — 8 pairs, almost glabrous, 

glaucous beneath, .... .... ......... ’♦ ... . •*;•'. ..... ... ...... A. glomeriflorcc. . ' : W: 

1. A. myriophylla, Bth. in Hook. Lond. Journ. Bot. III. 90 and 
in Linn. Trans. XXX. 567. — (Mimosa microphylla , Boxb, FI. Ind. II. 549, 
non Willd.). 

Hab. Tenasserim (Falconer) .—FI. Apr. 

2. A. STiPiJLATA, Boiv. Encycl. XIX. siecl. II. 33 ; Bth. in Hook. 

Lond. Journ. Bot. III. 92 and in Linn. Trans. XXX. 568 ; Miq. FI. Ind. 

Bat. I* 28 ; Bedd. FI. Sylv. t. 55 . — {Mimosa stiflulata , Boxb. Hort. Beng. 

40 ; Mimosa stijpulacea, Boxb. FI. Ind. II. 549 ; Mimosa Bmithiam, Boxb. 

1. c. 550). ...... 

Hab. Frequent in tbe tropical and moister upper mixed forests, 
ascending into the hill-forests up to 4000 feet elevation, from Chittagong 
and Ava down to Tenasserim and the Andamans.— FL Apr. May $ Fr. OS. 

3. A. elegans, Kurz in Pegu Bep. App. B. 47. 

Hab. Hot unfrequent in the tropical forests of the eastern slopes of 
the Pegu Yomah, especially along the feeders of the Swa ehoung, etc. 

Yery similar to the preceding, but a much more elegant tree ; flowers 
and fruits unknown. I have the very same plant from the island of Banka* 

(Sumatra). 

4. A. odoratissima, Bth. in Hook. Lond. Journ. Bot. III. 88 
and in Linn. Trans. XXX. 565. ; Bedd. FI. Sylv, t. 54 .— (Mimosa odora- 
tissima, Boxb. Corom. PL II. 12. t. 120 and FI. Ind. II. 546 ; A. micran- 
tha, Boiv. Encycl. XIX. siecl. II. 33 ; Miq. FL Ind. Bat, I. 24). 

Hab. Frequent in tbe mixed and dry forests, all over Prome, Pegu, 
and Martaban down to Tenasserim.— FL HS, ; Fr. CS. 
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5. A* Lebbek, Bth. in Hook. Loncl. Journ. Bot. III. 87 and in Linn. 
Trans. XXX. 562 ; Bedd. FL Sylv. t. 53 P — {Mimosa Lebbek , L. sp. pi. 
1503 ; Mimosa Sirissa, Roxb. FL Ind. II. 544 ; A. laiifolia , Boiv, Encyel. 
XIX. sieel. II. 33 ; Miq. FL Ind. Bat. I. 22 ; Mimosa speciosa. Jacq. 
Icon. rar. 1, 19. t. 198). 

Hab. Frequent in the tropical and moister upper mixed forests, from 
Pegu and Martaban down to Tenasserim and the Andamans ; a pubescent 
variety rare along ehoungs in the Prome district. — FL Apr. May ; Fr. C8. 

6. A. peoceea, Btb. in Hook. Bond. Journ. Bot. III. 89 and in 
Linn. Trans. XXX. 564 ; Miq. FL Ind. Bat. I. 21 ; Brand. For. FL t. 26. 
(Mimosa proeera ,' Roxb. Gorom. Pl. II. 12. t. 121 and Fl. Ind. II. 548 ; 
Mimosa data , Roxb. Fl. Ind. II. 546). 

Hab. Frequent in the mixed and the dry forests, entering also the 
tidal savannahs, all over Prome, Pegu, and Martaban down to Tenasserim, 
— Fl. May, June ; Fr. OS. 

7. A. Teysmaksti,- Kurz MS. 

Hab. Adjoining Siamese province of Radbooree. — Fr. HS. (ton-sak 
of the Siamese). 

8. A. lucid a, Bth. in Hook. Lond. Journ. Bot. III. 86 and in Linn. 
Trans. XXX. 560 ; Miq. Fl. Ind. Bat. I. 18.— (Mimosa lucida , Roxb. FL 
Ind. II. 544). 

Hab. Common in the dry forests of Ava and Prome ; rather rare in 
the lower mixed forests of Pegu. — Fl. Apr. ; Fr. CS. 

9. A. Jieihga (Mimosa Jiringa> Jack, in Mai. Misc. I. 14 ; Mimosa 
JDjirmc/a and Koeringa , Roxb. Hort. Beng. 40 ; and FL Ind. II. 543 ; 
P ithecolobimi lobatwm , Bth. in. Hook. Lond. Journ. Bot. III. 208 and in 
Linn. Trans. XXX. 575 ; Miq. Fl. Ind. Bat. I. 33). 

Hab. Rather frequent in the tropical forests, and along choungs in 
the moister upper mixed forests, of the Pegu Yomah ; and from Martaban 
down to Tenasserim ; also much planted in villages. — Fl. Apr. May ; Fr. 
March. Apr. 

10. A. heteeophylla (Mimosa heterophylla , Roxb. FL Ind. II. 
545 ; Fithecolobimn angulatum, Bth. in Hook. Lond. Journ. Bot. III. 
208 and in Linn. Trans. XXX. 580 ; Miq. Fl. Ind. Bat. I. 34 ; JPithecoIo - 
hium acutangulum, Miq. Suppl. Fl. Sumatr. 282). 

Hab. Frequent in the drier hill-forests, also in the pine-forests, from 
the Martaban Hills down to Tenasserim, at 4000 to 6000 feet elevation. 
— Fl March, Apr, ; Fr. Apr. May. 

11. A. glomeeifloea, Kurz in Journ. As. Soc. Beng. 1873, 74 ; Bth. 
in Linn. Trans. XXX. 560. 

Hab. Hot unfrequent in the drier hill- forests of the Martaban Hills, 
east of Tonnghoo, at 4000 to 7000 feet elevation. — Fl. March. 
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Inga, Wffld. 

*1. I. DULCLS, Wffld. sp. pL IY. 1005 ; Wight. Icon. t. 198. (. Mimosa 
dulcis , Itoxb. Corona. PL I. 67. t. 99 and PL Ind. II. 556 ; Bitheeolobmm 
dulce , Bth. in Hook. Loud. J ourn. Bot. III. 199 and in Linn. Trans. XXX. 
572 ; Micp PL Ind. Bat. 1. 10, Bedd. PL Sylv. t. 188; Albizzia duleis , P. 
MnelL). 

Hab. Only planted in the larger stations where Europeans reside. — FL 
CS. ; Pr. HS. 

FOSACFJEJ. 

Conspectus of Genera . 

A. Carpels solitary or united into a solid 2- or more-celled ovary. Fruit 

indehiscent. 

# Ovary superior. Fruit a drupe . Calyx or its lobes usually 

deciduous . 

Trib. 1. Chrysobalanece. Flowers usually irregular. Style basilar. Ovules 2, 
ascending. Radicle inferior. 

Pakinahium. — P etals 5 or 4. Stamens perigynous ; filaments filiform ; anthers small. 
Ovary and drupe 2- celled. 

Trib. 2. Prune®. Flowers regular. Style almost terminal. Ovules 2, suspended. 
Radicle superior. 

PituNus, — Calyx 5-lobed. Petals 5, usually conspicuous. Drupe with a bony putamen, 
straight. . 

Pygetjm. — C alyx 5 — 15-toothed. Petals 5 — 10, minute or none. Drupe often trans- 
versely didymous, coriaceous. 

# Ovary inferior. Fruit an apple or a 1 — 5 -pyrenotis drupe . 
Trib. 3. Pome a.* — Ovary-cells 1 — 5, with 2 ovules in each cell. Leaves simple to 

Ipbed and pinnate. Flowers regular. 

Finns. — Calyx-limb deciduous or persistent. Ovary and apple 2 — 5-eelled, the endo- 
carp often cartilaginous. Leaf -shedding trees or shrubs. 

EitiQBOTiiYA. — Calyx-limb persistent. Ovary and berry 1 — 5 -celled, the endocarp 
and septa thin. Evergreen trees. 

B, Carpels usually numerous, rarely few, connate or more usually distinct 

and inserted on a torus or enclosed in the calyx-tube. Fruit-carpels 
indehiscent, or rarely dehiscent (in Spireae, etc.) 

# Carpels distinct , within ike persistent' calyx-tube, which forms a 

compound spuriously inferior fruit. 

Trib. 4. Rosace®. — Calyx without bractlets. Petals usually 5, Carpels many, 
1-ovuled. Achenes dry, enclosed in the fleshy calyx-tube. 

Rosa. — Shrubs, often prickly, with unpaired pinnate leaves and showy flowers. 

# # Carpels distinct , on a conspicuous torus , when ripe forming a 

superior compound dry or sappy fruit. 

Trib . 5. Rube ®. — Stamens and carpels numerous. Ovules 2, suspended. Calyx 
without bractlets. — Shrubs or undershrubs, often prickly, with compound, rarely simple, - 
leaves. 


* Decaisne’s treatise on this group has not yet reached me. 
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Itusus. — Characters of the Tribe. 

Trib. 6. Fotentillece . — Stamens and carpels . 4 or more, the latter with a solitary 
ovule ; style usually ventral, marcescent or caducous. Calyx usually with bractlets. 
Unarmed herbs or undershrubs, with compound or simple leaves. 

Fragaria. — C alyx with 5 bractlets. Stamens numerous. Pipe carpels crustaeeous, 
seated on a fleshy sappy torus ; styles ventral. • Herbs with 3-foliolate leaves. 
Potentilla. — C alyx with 4 or 5 bractlets ; torus in fruit dry, rest as in preceding. 
Herbs or undershrubs with variously compound leaves. 

Parinarium, Juss. 

1. P. Sumatratntjm, Bth. in Pl. Nigrit. 334 ; Miq. Pl. Ind. Bat. 
I. 1. 353 . — (- Fterocarya Bumatram , W. Jack in Maccl. Calc. Journ. 
IY. 165). 

Hab. Burma, without locality, probably Upper Tenasserim (Bran- 
dis) ; frequent in the adjoining provinces of Siam, where the fruit is called 
‘makloke.’ 

Prunus, L. 

Conspectus of Species. 

# Leaf shedding trees or - shrubs . Moivers appearing before or 

along with the young foliage. Vernation of lea ves conduplicate 
or convolute . 

Subg. 1. Amygdalus , L. — ( Armeniaca , Juss.) Flowers solitary or clustered. 
Drupes densely velvety or tomentose. 

Leaves narrow, 2-glandular at the base ; stone wrinkled, P. Fersica. 

Subg . 2. Frunus . — Flowers solitary, fascicled or racemose. Drupes glabrous. 

* Drupes usually pruinous . Ve?'natmi of leaves convolute . 

Glabrous ; flowers rather small, usually by threes ; petals \ in. long ; calyx-tube 1 — 1-J 

lin. long, lobes usually somewhat longer, P. tri/lor a. 

Almost glabrous ; flowers rather large, by 2 or 3 from bracted buds ; petals nearly -J 
in. long ; calyx-tube 3| lin. long, the lobes nearly as long, P. Fudduni . 

* * Drupes smooth , not pruinous. Vernation of leaves conduplicate . ( Gerasus , 

J uss) . 

# * Evergreen trees. Flowers racemose. (Fygeopsis). 

Drupes an in. long ; lateral nerves very faint or almost obsolete, P. Martabanica. 

Drupes £ in. long ; lateral nerves thin but prominent, anastomosing along the margins, 

,.F. Javanica. 

*1- P. Peesica, Brand. Por. Pl. 191. (Fersica vulgaris , Mill. Diet. 
No. 1 ; DC. Prod. II. 531 ; Spach Suit. t. 5 ; Boiss. Pl. Orient. II. 640 ; 
Amygdalus Fersica , L. sp. pl. 677 ; Heyne Arzney Gew. IY. t. 38 ; Bot. 
Beg. t. 1586 ; Journ. Hort. Soc. Bond. III. t. 313 ; Houtte Pl. d. serr. X, 
t. 969. XIII. t. 1299. 1300 and 1319; Boxb. Pl. Ind. II. 500). 

Hab. Much cultivated in Ava, as for example in the Khakyen Hills 
and about Bhamo. — Pl. Pebr. March ; Pr. June, July. 

2. P. trielora, Boxb. Hort. Beng. 38 and Pl. Ind. II. 501, “ trifolia” 
error© typogr .— ( Cerasus triflora. Lindl. in Wall. Cat. 720). 
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Hab. Ava, Khakhyen Hills (J. Anderson). — PL Oetob., Hoy. 

HB. There is a leaf-specimen of another Brimus from the Khakhyen 
hills in HBC. which differs from P. pseudo -cerasus, LdL, only very slightly 
in the smaller size and in the serrature of its leaves. 

8. P, Pubdum, Roxb. ap. Voigt Cat. Hort. Calc. 200 ( Cerasus 
Bttddum, Wall. PL As. rar. II. t. 146 ; 130. Prod. II. 587 ; P. sylmtica, 
Eoxb. Pl. Ind. II. 501). 

Hab. Ava, Khakyen Hills. 

4. P. Mabtabanica, Kurz in And. Rep. ed. 2. 87. (Cerasus Marta- 
baniea, Wall. Cat. 4902). 

Hab. Rather frequent in the tropical forests of the Andamans; 
Tenasserim. — Pr. May. 

Pygeum, Gsertn. 

Conspectus of Species, 
m Ovary tawny villous. 

Leaves beneath more or less tawny villous, .... P, arboreunu 

* * Ovary glabrous or sparingly hirsute. 

Glabrous ; nerves and veins conspicuous and deeply immersed so as to render the sur- 
face of the leaves almost wrinkled, .... , , ........ .... , , . , P, acuminatum * 

Young branchlets, petioles, and nerves beneath pubescent ; nerves and veins thin, little 
visible, .... ...... .... ..... . . . . . . .... . . . . . P. persimile. 

1. P. abboeeum, Endl. Gen. plant. 1250 in part. ( P . parmflorum 9 
T. and B. in Hat. Tydsch. Heerl. Ind. II. 809 ; Miq. Pl. Ind. Bat. 1/1, 861 ; 
Bolydontia arborea , BL Bydr. 1105 in part). 

Hab. Tenasserim (Heifer 2058) ; Taipo mountains, at 4000 feet 
elevation (Dr. Brandis). 

2. P. acuminatum, Colebr. in Trans. Linn. Soc. XII. 360. t. 18, non 
Wight Icon. ; Miq. Pl. Ind. Bat, 1/1. 162). 

Hab. Chittagong (Hf. and T. Th.). 

8. P. PEBSIMILE, Kurz in Journ. As. Soc. Beng. 1872, 306. 

Hab. Tenasserim (Heifer 2056). 

Allied to P. latifolium * general appearance exactly that of P, Lam- 
pong uni, Miq. 

The genus Bygeum is so closely allied to the section Bygeopsis of 
Brumis with evergreen foliage as to make it difficult to keep it distinct. 
Indeed, Bygeum and Bygeopsis , combined, stand pretty much in the same 
relation to Brunus as Kriobotrya does to Birus . 

Pirns, L. 

Conspectus of Species . 

* Flowers usually by pairs from the axils of the leaves , or spuriously racemose 
from the non-developement of young foliage. Ovary-cells many-ovuled. (Cy~ 
donut, Toum.) 
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Young parts, pedicels, and calyx densely white-woolly ; petals an inch long ; fruits pear- 

shaped, 1 — If in. long, crowned by the calyx-limb, F. Inclica . 

* # Flowers corymbose or panicled m t the end of the branchlets or in the axils of 
4 ike upper leaves. Ovary -cells Z-omled. 

Flowers corymbose, on slender pedicels 1 — 2 in. long ; fruits globose, the size of a 

bullet, F. Fashia . 

Flowers panicled, very shortly and stoutly pedicelled ; fruits as in preceding, 

\ .F. granulosa. 

1. P. IraiCA, Boxb. PL Ind. II. 511 ; Wall. PL As. rar. II. t. 173. 
(Gydonia Inclica, Spach Hist. nat. veg. II. 158 ; Wenzig in Linnsea 1874. 
12 ). 

Hab, Ava. Taong clong (Wall). ; Ponsee, Khakbyen Hills (J. Ander- 
son). — PL March; Pr. Sept. 

2. P. Pashia, Don. PI. Hep. 236 ; Wenzig in Linn. 1874. 48. (P. 
mriolosa, Wall. Cat. 680; G. Don. Diehlam. PL II. 622). 

Hab. Ava, Khakbyen Hills, east of Bhamo (J. Anderson). — PL 
March ; Pr. Aug. 

3. P. GRAJ5TJLOSA, Bertol. in. Mem. d’Accad. d. sc. d. istit. d. Bolog- 
na Ser. 2. IY. 10. t. 3. sub nom. P. granulata . — (P. Karensium, Kurz in 
Journ. As. Soc. Beng. 1872. 306). 

Hab. Hot unfrequent in the drier hill-forests, especially the stunted 
ones, of the Martaban Hills, east of Tounghoo, at about 7000 feet elevation. 
Fr. March. Apr. 


Eriobotrya, Ldl. 

( [JBhotinia , Ldl.) 

Conspectus of Species. 

x Leaves entire. 

Calyx and panicle puberulous ; berries the size of a pea, F. int eg ri folia. 

Quite glabrous ; fruit an apple of the size of a bullet, .... F. maeroearpa. 

x x Leaves coarsely crenate, at least towards the apex ; inflorescence rusty 
or tawny woolly -tomentose. # 

Leaves glabrous ; calyx about a line long, t ,,,F. dubia , 

Leaves woolly-tomentose beneath ; calyx 3 — 4 lin. long, .F. Japomca, 


1. E. INTEGEXI'OIIA ( Photinia integrifolia, Ldl. in Trans. Linn. Soc 
XIII. 103 ; Bot. Beg. t. 1956 ; DC. Prod. II. 631 ; Wenzig in Linn. 1874. 
88 ; Pliot inia Notoniana, WA. Prod. I. 302 ; Wight Icon. t. 991 and 
Spied Neilgh. t. 64, Illustr. Ind. pi. t. 86 ; Bedd. PI. Sylv. fc. 192. ; Pkotinia 
mgenifolia, Lindl. Bot. Beg. 1. 1956). 

Hab. Frequent in the stunted forests of the Xattoung mountains in 
Martaban, east of Tounghoo, at an elevation above 7000 feet.— Pr. March, 
Apr. 

2. E. maceocabpa, Kurz in Journ. As. Soc. Beng. 1872. 306. 
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Hab. Rare in the tropical forests on the Kambala toting of the Pega 
Yomah, at about 2000 feet elevation.— Pr. March, Apr. 

The fruits look more like apples, but the tree is evergreen. The 
very same tree occurs also in the outer hills of the Sikkim Himalaya. * 
8. E. dubia (Photinia dubia, Lindl. in Trans. Linn. Soc. XIII. 104. 
t. 10 ; DO, Prod. II. 681 ; Wenzig in Linn. 1874. 94 ; Mespilm Bengal m- 
sis , Roxb. El. Ind. II. 510 ; Bhotinia Bengalensis, Wall. ap. Yoigt Hort. 
Calc. 198 excl, syn. Ldl.j. 

Hab. Frequent in the damp hill-forests of the Martaban Hills, east 
of Tounghoo, at 6000 to 7000 feet elevation ; Ava Hills, east of Rhamo 
(J. Anderson) ; Chittagong (Roxb.). — EL March. 

*4. E. Japonic A, Lindl. in Trans. Linn. Soc. XIII. 108 ; WA. 
Prod. I. 802; Wight Icon. t. 226 ; Sieb. and Zucc. El. Jap. I. 182. t. 97 ; 
Wenzig in Linn. 1874. 97 . — { [Mespilm Japonica Thbg. EL Jap. 205 ; 
Vent. Jard. Malm. I. t. 19 ; Bot. Reg. t. 865 ; Roxb. EL Ind. II. 510). 

Hab. The ‘ loquaf is but rarely cultivated in the larger towns of 
Pegu, such as Rangoon. 


Rosa, L. 

Conspectus of Species, 


Sect. 1. Sy styles . Styles connate into a column. Flowers in corymbs. 

Flowers small, pink ; calyx glabrous or pubescent, the lobes short and entire ; leaflets 
small, pubescent beneath ; stipules pinnatifid, ........ .... ........ B, multijlom. 

Flowers large, white ; calyx glandular-tomentose, one or more of the lobes usually 

lobed ; leaflets glabrous ; stipules entire, It. mosohata. 

Sect. 2. ffleiiterostylce . — Styles all free. 

* Calyx-throat pervious and not closed by the dish. 

Flowers large, usually corymbose ; calyx glabrous or sparingly glandular ; leaflets 
glabrous, glaucous beneath ; carpels about 40 to -50, ,IL Imlica. 

As preceding, but leaves solitary ; carpels about 15, ... . . „♦ . . ,/• ... . . . . * « .2?. ctamccscena. 

Leaflets small ; flowers solitary ; calyx-tube and the globular fruits densely eehinate, 

'.It, mwrophylla. 

* ■' * Calyx4h'oat completely closect by the dish 

Calyx, younger branchlets, and the globular fruits densely tomentosc ; flowers white, 

,.I. ihvohtcratf?. 

Leaflets wrinkled, opaque ; calyx and peduncles hispid, it. rubiginmi. 


1. R. Bsrvoiiir grata, Roxb. ap. Lindl. Monogr. Eos. 8 ; Roxb. FL 
Ind. II. 518 ; DC. Prod. II. 602 ; Bot. Reg. t. 739 ; Wight Icon. t. 284. 

Hab. Ava, Irrawaddi plains from Mandalay northwards, in savan- 
nahs. — Fl. Jan. Febr. 

HR. Several species of roses (especially JR. Indica and JR. damascened) 
are found planted, around khyoungs chiefly, in ahnost every one of the larger 
villages of Pegu, . , 
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Kuhns, L. 

Conspectus of Species. 

* Carpels few, only 3 — 6. Leaves simple . 

Petioles very short ; flowers in large terminal panicles , ....... 2t. pyrifolius . 

* * Carpels numerous, forming a sort of sappy berry. 

x Leaves entire or lobed. 

+ All softer parts and the underside of the lobed leaves covered 
with a dense tomentum usually intermixed with longer 
hairs. Calyx-lobes entire. 

Bracts and stipules entire or subulate-toothed , sometimes very deeply so and in this case the 

lobes short , . . ........ It. rugosus . 

Bracts and stipules pinnately cut , segments long, thin , and often filiform , . .A. Moluccamis. 

+ + All parts, except the inflorescence, without tomentum, rather 
glabrous or pubescent. 

Calyx-lobes pectinate-toothed, It. ferox . 

x x Leaves digitately 3 — 5-foliolate. 

Branchlets almost terete ; leaflets green, shortly pnberulous ; stipules and bracts linear, entire, 

shortly glandular -pubescent ; powers white, A. pentagonus. 

Branchlets terete ; leaflets glabrous or pubescent ; stipules and bracts usually cut into 
1 — 2 linear segments, glabrous or only very sparingly and shortly glandular- 

hairy ; flowers red, It. alpestris , 

x x x Leaves pinnately 3-foliolate or unpaired-pinnate. 

0 Fruits tomentose. 

Leaves unpaired pinnate, the leaflets beneath white or yellowish tomentose ; flowers 

white, • . Mm . , , . It. lasiocarpus . 

0 0 Fruits glabrous. 

Leaves pinnately 3-foliolate, the leaflets white or yellowish tomentose beneath ; petals 

white, It. paints. 

Leaves unpaired-pinnate, uniformly green ; petals white, It. rosaefolius. 

1. K. PTEiroLrcrs, Sm. Icon. Ined. fasc. III. 61 ; DC. Prod. II. 
567 ; Miq. FI. Ind. Bat 1/1. 384. (32. liexagynus , Boxb. FL Lid. II. 516; 
WA. Prod. I. 299 ; B. Indicus , Lescb. in DC. Prod. II. 568). 

Ho. Hills of Ava. — FL March. 

2. E. Moluccanus; L. sp. pi. 707 ; DC. Prod. II. 566 ; Miq. FL Ind. 
1/1. 382 ; Bth. FL Austr. II. 439. — (B. Molnccus latifolms, Bumph. 
Herb. Amb. V. 78. t. 47. f. 2.) 

Tab. a. gentobtus, leaves beneath clothed with a short tomentum 
intermixed with a few longer hairs only, the basal lobes usually diverging ; 
calyx velvety and at the same time densely tawny and appressedly hirsute, 
the lobes acuminate. 

Yar. p. ALCE 2 EFOLITJS (B, alcecefolius , Poir. Encyel. Suppl. YI. 
247 ; DC. Prod. II. 567 ; Miq. FL Ind. Bat. 1/1 379), leaves softly pubes- 
cent beneath, the basal lobes usually much converging ; calyx densely tawny 
or yellowish appressed hirsute, the lobes acuminate. 
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? Yar. y. abxormalis, stems covered with spreading tawny hairs ; 
leaves of var. a . ; calyx shortly and densely greyish or whitish tomentose 
without any admixture of longer hairs, the lobes acute or almost blunt. 

Hab. Var. a., often passing into ft., frequent on the Martaban Hills, 
as well in the drier hill-forests as in hill-toungyas and deserted cultivated 
lands, from 2500 to 7000 feet elevation ; var. y. Burma probably Ava 
(Griff. 2147). —FL Febr. March. 

3. B, eerox, Wall. Cat. 724 ; Focke in Abhancll. Nat, Yer. Bremen 
IV. 196. (B. Moluecanus , Eoxb. Fl. Ind. II. 518 et ejusd. Icon. MS. IX. 
t. 32. f. 1853). 

Hab. Burma, probably Ava (Griff. 2145J* 

4. B. pextagoxus, Wall. Cat. 731 ; Focke in Abh. Nat. Yer. Brem, 
1Y. 192). 

Hab. Not uncommon in the damp hill-forests along hill-streams, on 
the Nattoung mountain, east of Tounghoo, at 6000 — 7000 feet eleva- 
tion. — FL March. 

I formerly combined B. alpestris and this species, but Mr. O, -Kuntze 
of Leipzic, who revised the species of Bubus in BBC., has pointed out to 
me the differences between the two. 

5. B. bas io carpus, Sm. in Bees. Cyel. XXX. ; DC. Prod. II. 558 ; 
WA. Prod. I. 699 ; Wight Icon. t. 232. (B. albescens and B. racemosus , 
Eoxb. Fl. Ind. II. 519 ; B. Mysorensis, Heyne in Both Nov. sp. 285 ; DC. 
1. c. 557 ; B . JELorsfieldii , Miq. Fl. Ind. Bat. 1/1. 375. t. 7). 

Hab. Ava, hills east of Bhamo (J. Anderson) ; Ixarenee country 
(O’Biley). 

6. B. PLAVUS, Ham. ap. Don. Prod. Nep. 234 ; DC. Prod. II. 559. 
—(B. Gowreeplml , Eoxb. Fl. Ind. II. 517 ; WA. Prod. I. 298 ; Wight 
Icon. t. 231). 

Hab. Hills of Ava, Taong dong (Wall.) ; Kakhyen Hills (J. Ander- 
son) ; Martaban Hills, east of Tounghoo (Eev. F. Mason). — Fl. Febr. 
March. 

7. B. rosjbpolius, Sm. Icon, in ed. III. 60. t. 60 ; DC. Prod. II. 
556 ; Miq. FL Ind. Bat. 1/1. 375 ; Bot. Mag. t. 1783 e. fl. plen. ; Hook. 
Icon. PL t. 349 ; Lodd. Bot. Cab. t. 158 5 Bth. Fl. Austr. II. 431. (B. 
rosaeflorus , Eoxb. FL Ind. II. 519). 

Yar. a. asper (B. asper , Don. Prod. Nep. 234) , stem, branches, and 
petioles more prickly and covered with long stiff blackish gland-hairs ; 
calyx and peduncle tomentose-pubescent, with long spreading gland-bristles ; 
leaves more or less appressed hairy; flowers usually in poor corymbs. 

Yar, ft. auABBiuscuLUS, stems, branches, and petioles glabrous or 
with few short gland-hairs only ; peduncles and pedicels usually shortly 
glandular-pubescent, rarely almost glabrous ; ealyx glabrous or sprinkled 



S. Kurz — Contributions towards a 


308 


[No. 4, 


with few short gland-hairs, velvety- tomentose inside • leaves more glabrous ; 
dowers much larger, usually solitary on leaf-opposed long pedicels. 

Hab. Yar. a. Rather frequent in the hill-forests of Martaban, at 
3000 — 4000 feet elevation, freely springing up in hill-toungyas ; var. 
Ava Hills, especially those east of Bhaino. — PL Apr. 

The above two forms are probably better treated as separate species, 
The branches are more or less terete or angular. 


Fragaria, L. 

1. F. Tndica, Andr. Bot. Rep. t. 475 ; Bot. Reg. t. 61 ; DC. Prod. 
II. 571 ; WA. Prod. I. 300 ; Wight Icon. t. 989. {Fragaria Malay am, 
Roxb. FI. Ind. II. 520 ; Duckesnea fragarioides , Sm. in Trans. Linn. Soe. 
X. 373 ; Miq. FI. Ind. Bat. I. 372). 

Hab. Ava, Bhamo and Tapeng valley (J. Anderson) • Chittagong, 
Comilla (0. B. Clarke). — FI. Fr. Febr. March. 


PotentiUa, L. 

1. P. Kleinia^a, WA. Prod. I. 300 ; Wight 111. t. S5. (Duchesnea 
Sundaica, Miq. FI. Ind. Bat. 1/2. 372. t. 6). 

Hab. Ava, Kkakyen Hills, Ponsee (J. Anderson). — FI. Fr. March. 

BAX1FEA GF2E. 

Conspectus of Genera. 

Trib. 1. Saxifrage®. — Herbs, often scapigerous. Leaves alternate. Stipules none. 
Flowers 5-merous. Ovary 1 — 3-celled. 

Astilbe. — Petals 5 or none. Stamens 8 or 10. Carpels nearly free. Herbs with 
tematisect leaves. Flowers panicled. 

Trib. 2. Hydrangea. — Trees or shrubs. Leaves opposite. Stipules none. Petals 
often valvate. Stamens usually epigynous. Ovary usually 3 — 5- celled. 

Dichroa. — Petals 5 or 6, valvate. Styles 3- — 5, club-shaped. Fruit a berry. 

Trib. 3, JBscallonie®. — Trees or shrubs. Leaves alternate. Stipules none. Sta- 
mens usually as many as petals. 

Itea.— -Ovary half-superior, 2-celled. Style separable into two. Capsule superior, 
2-beaked. 

Polyosma. — O vary inferior, 1 -celled. Style simple. Fruit a 1 -seeded berry. 


Polyosma, Bl. 

1. P. Wailichii, Benn. Pl. Jav. rar. 196 ; Hf. and Th. in Linn. 
Proc. II. 77. 

Hab. Trojncal forests of the Andamans, not rare. — FI. RS. 

Very near to P. ilicifolia , BL, but the flowers are smaller and the fruits 
different. 
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CRASS ULA CKJE. 

Conspectus of Genera. 

Bryophyllttm. — Calyx large, inflated, shortly 4-eleffe. 

Kalanchoe. — Calyx 4-parted. 

Bryophyllum, Salisb. 

1. B. PUsnsrATUM ( Kalanchoe pinnata , Pers. Ench. I. 416 ; Miq. PL 
Ind, Bat. 1/1. 728 ; B. calycinum , Salisb. Parad. Lond. t. 3 ; DC. Prod. 
III. 896 ; WA. Prod. I. 860 ; Wight. 111. Ind. Bot. Suppl. ,55. t. 31 ; Bot. 
Mag. t. 1409 ; Cotyledon pinnata , Lam. Encycl. Meth. II. 141 (1/S6) ; 
Cotyledon rhizophylla , Eoxb. PL Ind. II. 456 ; Colydedon calycma , Both 
Nov. sp. 217). 

Has. Frequent in rubbishy or waste places, ruins, etc., chiefly around 
villages, all over Burma and the adjacent provinces. PL Jan. Pebr. 


Kalanchoe, Adana. 

Conspectus of Species . 
x Panicles glandular -puberulous. 

Leaves pinnatifid, the lobes flattened, lobed or cut, ...... » K. laciniata , 

x x Panicles quite glabrous. 

Leaves simple or pinnately 3-foliolate, crenate, ...... JT. acuti flora. 

Leaves pedately 3-pinnatisect, the segments almost terete, sulcate, K. teretifolia. 


1. K. laciniata, DC. Pl. grass, t. 100 and Prod. III. 895 ; WA. 
Prod. I. 360 ; Wight Icon. t. 1158. — ( Cotyledon laciniata, , L. sp. pl. 615 $ 
Eoxb. PL Ind. II. 456). 

Hab. Ava, Irrawaddi valley (J. Anderson). 

2. K. acutiflora, Haw. Syn. 109 ; Bot. Eep. t. 560 ; Miq. PL Ind. 
Bat. I. 728. ( K . . mriajis , Wall. Pl. As. Soe. rar. II. 53. t. 167 sub. nom. 
K. subamplectens , non Haw. ; Ilf. and Thoms, in Linn. Proceed. II. 91, quoad 
specini. Birmanica). 

Hab. Not unfrequent in uncultivated places along the Irrawaddi in 
Ava. — PL Jan. 

3. K. teretifolia, Haw. in Wall. Pl. As. rar. II. 53. t. 166 ; H£. 
and Th. in Linn. Proc. II. 91. 

Hab. Pegu, near BSihgoon ? (teste Wallich) ; Ava, Taong dong 
(Wall.). — PL Jan. 

JDR OSKRA GKJEj. 

Conspectus of Genera. 

Drosera. — Stamens 4 — 8. Styles 2—5, simple, 2 -parted, or many-cleft. Ovary 1- 
celled. Glandular-pilose herbs, seapiferous or not. 

Aldrovanda.— Stamens 5, Styles 5, Aliform. Ovaxy 1-celled. Glabrous, floating 
herbs with whorled leaves. 

Drosera, L. 

Conspectus of Species. 

x Leaves radical or nearly so, rosulate. Scapes leafless. 

Leaves obovate-spathulate ; flowers white or pale rose, 


I). Bimnanni . 
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x x Leaves scattered. Scapes leafy. 

Leaves linear ; flowers purple, I). Incliea . 

Leaves peltate, half-orbicular or crescent-shaped ; flowers white, D. peltata . 


1. D. Buemanxi, Vhl. Symb. III. 50 ; Wight 111. t. 20, excl. stigma ; 
Wight Icon. t. 941 ; Planch, in Ann. cl. sc. nat. ser. 3. IX. 190 ; Hf. and 
Th. in Linn. Proc. II. 82. 

Hab. Chittagong (Hf. and Th. ) ; very rare in grass-lands in the 
eng-f orests of the Prome district. — PI. March. 

2. D. Indica, L. PI. Zeyl. 51 ; Wight 111. t. 20 ; Planch, in Ann. d. 
sc. nat. 3 ser. IX. 204 ; Hf. and Th. in Linn. Proc. II. 82. 

Hab. Not unfrequent in wet short-grassed pastures and swamps of 
of the diluvial lands of Southern Pegu, chiefly about Rangoon, etc. ; Tenas- 
serim, Tavoy (Wall). — PI. Aug. — Decemb. 

3. D. peltata, Sm. Bxot. Bot. I. 79. t. 41 ; Planch, in Ann. d. sc. 
nat. 3 ser. IX. 296 ; DC. Prod. I. 319 ; Bth. PL Austr. II. 465 ; WA. 
Prod. I. 34 ; Wight Illust. t. 20. — (D. lunata , Ham. in DC. Prod. I. 319 ; 
Hook. Icon. t. 54 ; Planch, in Ann. d. sc. nat. 3 ser. IX. 296 ; Hf. and Th. 
in Linn. Proc. II. 82 ; JD. Lobbiana, Turcz. in Bull. d. Nat. Mosc. 1854. 343). 

Hab. Not unfrequent on laterite grounds in the hill-eng-forests, from 
Martaban down to Upper Tenasserim, at 1500 to 3000 feet elevation ; also 
in boggy places on the top of the Nattoung, east of Tounghoo, at about 
7100 feet elevation. — Fr. March Ap. 

KAMAMFLIDFJEJ. 

Conspectus of Genera . 

Bucklandia. — F lowers in heads, polygamous. Petals of male flowers linear. Filaments 
elongate. Evergreen trees, the stipules large, deciduous. 

Altingia.— Flowers in 1-bracted heads, unisexual. Stamens in male flowers head- 
like clustered. Petals none. Leaf-shedding trees. Stipules small. 

Bueklandia, B.Br. 

1. B. poptjlfea, R.Br. in Wall. Cat. 7414 ; Griff, in Asiat. Research. 
XIX. 94. t. 13 and 14 ; Miq. PL Ind. Bat. 1/1. 83 6 . — (L iguidambar tricus - 
pis, Miq. 1. c. 1097 and Suppl. PL Sum. 346. t/4.) 

Hab. Frequent in the damp hill and the stunted forests of the Mar- 
taban Hills, east of Tounghoo, at 4000 to 7200 feet elevation. — PL March. 

Altingia, Noronh. 

1. A. excelsa, Noronh. Yerh. Bat. Genootsck. Y. 1-20. ( Liquidam- 
bar Altingia, Bl. PL Jav, Balsamifl. 8. t. 1—2 ; Miq. Ind. Bat. I/L 836 ; 

Sedgiviclcia cerasifolia, Griff, in Asiat. Research. XIX. 98. t. 15 16). 

Hab. Ava, Khakyen Hills, east of Bhamo (J. Anderson); Tenas- 
serim, locally (as along the Nanta-yoke choung) quite abundant (Rev. 
F, Mason). — Fr. March. 


(To be continued.) 


XVII. — On the Helicidse collected during the Expedition into the Dafla 
Hills , Assam. — By Major EL H. Godwin- Austen, J! JR. G. S., 
F. Z. 8., Sfc., Deputy Superintendent Topographical Surrey of Lidia. 

This list contains nearly all tlie species o£ JHJelicidm that were obtained 
during the Expedition of 1874 — 75. 

There are still a few that have not yet been determined : they will be 
worked out and those of them that prove to be new described by Mr. G. 
Nevill, from the series presented by me to the Indian Museum* 

I was in hopes that Mr. JSTevill would have been able to join me in 
completing the list ; but his many other duties and late unavoidable absence 
from Calcutta have prevented this, and as the plate must appear now, I am 
compelled to give it thus incomplete. 


Helix lubiiica, Bs. P Plate VIII, Pig. 9. 

Until I had examined the ‘animal I should have supposed it to possess 
the usual truncate glandular form at the extremity of the foot. It shews 
how carefully we should examine the living animals before grouping these 
very similar forms of llelicidce , and how much has to be done in this direc- 
tion. I give a description and drawing of this species. 

Animal — fore part of foot and head, as well as the tentacles, dark slate, 
extremity of foot pointed (no gland visible), pale grey, edged light fleshy, 
sole of foot dark orange, mantle very slightly reflected in front, with no 
tongue- shaped process, — it is, in fact, very similar to that of Vitrirn. 

Length, 2'0", tentacles 05". Shell-major diam, 0*95". 

Had . — Shengorh Peak, 7000 ft. 

Helix (Hanixa) bilineata, n. sp., Plate VIII, Pig. 8. 

Shell globose, very thin, transparent, greenish yellow. Whorls 5, spire 
conoid. The living shell appears mottled on the upper surface with black 
and white from the body of the animal shining through its thin and trans- 
parent walls. ; , 

Animal — the foot pale ochraceous ; tentacles black, the black extending 
on to the neck as two very conspicuous well-defined parallel lines ; the upper 
part of the foot has also two parallel black lines. From the right anterior 
margin a long tongue-like process is given off, which reaches, when fully 
extended, up to the apex of the shell, as in the large form, Manilla dccussata. 

Hab. — Tanir Lampa ridge, 4000 ft. Very abundant in the forest 
among the fallen leaves. 

40 , 
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Helix (Nastesta) olobosa, n. sp. 

Shell very globose, thin and glassy, pale ochre, whorls 4, the last large 
and expanded below. Aperture broadly lunate. Apex rounded. 

Alt. 0-28", major diam. 0*40". 

Anim al, dark grey, becoming pale fleshy on extremity of foot, which 
is broad behind, with the lobe over the gland much hooked. Tentacles 
rather thick at base. Length 1*2", tentacles 0*2". 

Hab. — Summit of Toruputu Peak. 

This shell is of the form of H. salius , but is much larger ; and the 
animal differs considerably. 

Helix ( Botula ) vidua , W. Bif. 

Both at Shengorh 7000 ft. and at the base of the hills at the Burroi 
gorge, and in the woods skirting the Pichola nulla, far out into the plains, 
a small globose form was found everywhere very abundant. 

Alt. 0*28", major diam. 0*50". 

Helix (Botula) climacterica , Bs. Toruputu Peak. 

Helix remicola, Bs. Burroi Gorge. 

Helix (TrochomorpJia) acris, Bs. At low elevations. 

Helix (Plectopylis) macr omphalus, Bs. On Shengorh the form is 
very small, very dark coloured, and with a tendency to be hirsute. It does 
not differ in other respects, and was found generally distributed. 

Helix (JSFanina) oxytes, Bs. Of the usual typical form. General up 
to 7000 ft. 

Helix (Trachea) cestus , Bs. Pichola nulla, in plains of Durrang. 

Helix (Macrochlamys) Jionesta, Gould. Toruputu Peak. 

Helix ( Trochomorpha ) diplodon , Bs. Outer hills, at low elevations. 

Helix (Trochomorpha) castra , Bs. Burroi Gorge and banks of 
upper Dikrang Liver. 

Helix (Plectopylis) plectostoma , Bs. Pichola nulla and Burroi 
Gorge, — common. 

Helix Huttoni, var. iapeina , Bs. Burroi Gorge. 

Helix (JSFanina) bascauda, Bs. About 3000 ft. in Dikrang valley, — 
not common. 


Helicariox ovattts, H. Blf. 

This species, originally described from Darjiling, I was glad to find in 
this new locality so as to be able to add a description of the animal. • It 
was tolerably abundant. 

Animal dark slate colour on head, extremity of foot pale, with a rosy 
tint in middle of body. Length 1*1", tentacles (rather short) 0*20", 

Hab. — Pound on Shengorh peak, at 6000 feet. 
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1876.] during the Expedition into the Hafia Hills , Assam . 

Helicarton (Hoplites) territcosiis, n. sp., Plate VIII, Pig. 5. 

The shell with animal was placed in spirit, but has been unfortunately 
lost : it was thin and glassy, with about 4 whorls. I, however, made a 
careful drawing of the animal at the time it was taken, and described it 
thus : — 

Animal dull purplish grey ; mantle lobes, which can cover the entire 
shell, are very minutely mottled, and have a finely papillate surface. On 
the posterior margin are sis blunt and larger wart dike processes, arranged 
3 on the right and 3 on the left side. Posterior part of the foot well 
ribbed diagonally, in parallel lines ; there is a distinct marginal line to the 
edge of the foot. The mucous gland is larger and the upper lobe -well 
pointed. Tentacles moderate. The mantle is divided into three lobes, one 
of rectangular outline is on the anterior left margin. The shell when the 
animal is in motion is very slightly exposed. 

Total length 1*25", mantle O' 60", mantle to extremity of foot 0*50", 
tentacles 0*20". 

Hap. — Under Toniputu Peak, at 4,600 feet. Pound on decaying wood 
during damp weather. 

Among some very excellent drawings of the late Dr. Perd. Stoliczka is 
one of a Helicarion very similar to this in form and in the papillate surface 
of the mantle, only that the papillae are more generally distributed, and 
the animal is of a dull brown colour. 

Helicarion mintttus, n. sp., Plate VIII, Pig. 1. 

Shell ovate, depressed, rather solid, brown with an olive tinge, and 
with a glazed polished surface. Whorls 3, very rapidly enlarging. Aper- 
ture oblique, elongately lunular. 

Major diam. 0'22", minor diam. 0*18". 

Animal pale horny, tentacles and a line from them to the mantle dark 
coloured, with a dark line down the upper surface of the extremity of the foot, 
which last is mottled on the side. The mantle just covers the edge of the shell 
and the right posterior lobe is moderately developed. The portion of the 
body anterior to the shell is very short in comparison to the posterior part. 

It may he known from H. salius by its much flatter form. 

The animal of IL salius from a living specimen taken at Mairang in the 
Khasi Hills is as follows : — 

Pale yellowish, with a tinge of orange on foot *, tentacles pale, short, 
a dusky line on upper surface of the posterior portion of foot. Mantle 
slightly reflected over the edge of the shell. Jumps about actively when 
handled. Shell (pale green) 0*30". Length of animal 0*6". 

I have a form exactly similar from the west Khasi Hills, but none of 
the shells are so rich in their coloration. 
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Helicaeiox (Hoplites) eabha, n. sp., Plate VIII, Pig. 4. 

Shell similar to that of II. Shillong mis is. Animal rich ochre, sparsely 
dappled with grey-black on the mantle and tail. 

Length 8*0", head to mantle 0*50", mantle 1*3", mantle to end of foot 
1*0", tentacles 0*38 ff . 

Hap. — Banks of Badha Pokri (tank) near Narainpur, Darrang Dis- 
trict, — only one specimen was found. This is a close ally of IL brunnea 
and H. Shillong ensis of the Khasi Hills, but differs in coloration and in 
the markings of the mantle. * 

Helicaeiois t (Hoplites) cioteetts, n. sp., Plate VIII, Pig. 2. 

The shell was not described when taken and it has since been mislaid. 
The description of the animal, which is of more importance, I can give. 

Animal, when fully extended, long and narrow, colour dusky grey, man- 
tle with a papillated surface slightly spotted, the spotting being coarser on 
the body and tail. Tentacles short and blunt, with the oral ones very close 
below them. 

Length 0*75 ff , mantle (MO 17 . 

Hap. — O n the Darpang river, foot of the Dafla Hills, under old logs 
in the forest. 

Helicaeiok (Hoplites) Buetii, n. sp., Plate VIII, Pig. 6. 

Shell dull white, very horny in texture, the apex scarcely developed, 
outline rounded above. 

Major diam. 0*80". 

Animal grey-brown in colour, the largest measuring as follows : — 

Mantle to head 0*40" ; mantle 0*80", mantle to extremity of foot 0*50", 
or total length -when moving about 1*5". 

Hap. — The Borelli Tea Garden near Tezpur, Assam, discovered by Mr. 
J. Burt, after whom I name it, and who found it abundant on the bark of 
trees during the rains (July). It is of the true typical form of Hoplites, 
but in its very rudimentary white, homy shell it is quite distinct from any 
of the other species I am acquainted with. 

These molluscs are abundant during the rainy season in this part of 
India, but are hard to discover in the cold weather, and only then under 
stones and logs in damp low situations. In July I found II. croceus very 
plentiful just above Teria Ghat, and I observed them, when I was hunting for 
butterflies, crawling about over the tall grasses 12 feet from the ground. 

Testacella P Dikeakge^sis, n. sp., Plate VIII, Pig. 7, 

Shell dextral, ovate, very flat, solid, the lines of growth well marked, 
with a dark brown epidermis, tbe apex cap-shaped, rather produced, and 
much curved. 



315 
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Major diameter 0*50", minor diam. 025". 

Animal not seen. 

Two dead shells were found in a damp low piece of forest near the 
Dikrang river close under the village of Pachitah, or Camp 7. 

The shell is a peculiar form, the body whorl spreading out and over- 
lapping in front, giving the shell a limpet-like shape. Without a know- 
ledge of the animal it is very difficult to say in what genus it should be placed, 
but it is probably a Selic avion form. The shell, however, so much resem- 
bles Testacella that I have placed it temporarily in that group. 

Philomyctts (Ixcillaria) campestris, n. sp., Plate VIII, Fig. 3. 

No shell. 

Animal pale ochre, with a longitudinal dark stripe on the side of body. 
Tentacles very short, only 0T3". Total length 1*65". 

Hab. — Found on the damp grass early in morning at Kholabari in the 
Darning District, — only one specimen seen. 

I must here allude to a similar form of slug which I have recorded in 
my note-book as JPhilomgcus nionticohos , and which I sketched at the time it 
was taken in the hills bordering the Kopili river, North Cachar Hills. Animal 
white, tinged with pale lilac, having intensely black sj)ots scattered over 
body, with one longitudinal band of same colour along the side, and one 
central down middle of back ; foot white belov r ; tentacles very short, 
brown, the two lower ones wide apart and very short indeed. Extremity 
of foot pointed. Total length one inch. 

Opeas Neyilli, n. sp., Plate VIII, Fig. 12. 

Shell turreted, very elongate, pale, silky with a green tinge, older speci- 
mens of a pale straw-colour, covered with a thin epidermis, beautifully striate 
under lens. Whorls 11 — 12, moderately rounded and very gradually 
diminishing in size to the apex, which is blunt ; suture impressed ; aperture 
angular above, outer lip thin. 

Alt. Q*55' ; , major diam. 0T0". Largest specimens, 0*90". 

Hab. This very delicate elongate shell was common on Toruputu 
Peak, but far finer specimens, equal in size to the figure, were obtained 
on the banks of the Pichola Nulla out in the plains. I am not satisfied 
with this figure ; the whorls being rather too fiat and the apex too skaiqx 

I have named this shell after my friend Mr. G. Nevill, with . viiom I 
have now so long been associated in the study and collection of Indian land- 
shells. 

Achat ina (Glessula) hebes . 

Glessula crassilabris, Ds. Shengorh and Toruputu. 

Glessula illustvis , G. -Austen. Toruputu Peak. Found at the same 
altitude as the original typical form from the Naga Hills. In forest. 
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Glessula orthoceras, G.-Ausfcen. Splendid specimens of tliis shell were 
obtained at Haramtti and in the Burroi Gorge, where it was very common. 
The largest measure as much as 2 85 in length by 0’5" in major diameter. 

Glessula Gassiaca , Bs. Toruputu. 

Glessula Daelae^sis, n. sp., Plate VIII, Pig. 10. 

Shell elongately turreted, thick, obliquely striate, covered with a thick 
olive-green epidermis with a few dark streaks. Spire turreted, slightly 
convex in outline, apex blunt ; whorls 11, rather Hat, specimens with 
apex preserved shewing erosion of the surface. Suture well marked. 
Aperture oblique, suboval, pale grey. Peristome acute, columellar margin 
slightly curved and but little thickened. 

Alt. 1*9", major diam. 0*41", alt. ap. 0-42". 

Hab, — Shengorh Peak, rather abundant. This shell would appear to 
have a close connection with G. erosa , H. Blf., from Darjiling, but its much 
longer form, greater number of whorls, and the different colour of its 
epidermis (which is uniform throughout); at once distinguish it. As in 
G. erosa the position of former apertures is distinctly indicated on the whorls. 

Bulimus Maso:nt, n. sp. 

Shell sinistra!, aeuminately oblong, thick, side of spire rather flat, 
whorls 7, smooth and shiny, under lens finely and spirally striate, colour sea- 
green, intenser below the keel, paling towards the apex, the columella dark 
purple, a narrow fillet of same colour borders the suture closely below, 
commencing at the upper and outer angle of the aperture. Aperture oval, 
angular above, lip slightly reflected. The last whorl slightly keeled. 

Alt. 1*2", major diam. 0*5". 

Hab. Dihiri Parbat, 2000 feet. Only two specimens were found. 

This handsome JBulimus is very similar in form to JB. Sylhet kus , Peeve, 
but this latter shell is smaller, exhibits no trace of spiral striation, has its 
surface more polished, while the columellar margin and outer lip is pure 
white ; and in dozens I have collected no trace of a band is ever seen. In 
colour too JB. Sylheticm differs from the new form in being lemon -yellow with 
a greenish tinge on the body whorl. Reeve, I notice, erroneously describes it 
in the Conchol. Icon. Bui. 564 as bright yellow, and makes a great blunder 
about its habitat, which is given as “ Sylhet, Eastern Himalayah,’- 5 Sylhet 
being a district south of the Khasi Hills in the plains of Lower Bengal. 
The true home of JR. Sylhet icus is the southern slopes of the Khasi and 
Garo Hills ; the title is therefore unfortunately misleading. 

I have named this species after Mr. J. Wood- Mason, to whom I am 
indebted for much valuable aid both in securing collectors and preparing 
equipments for the field. 
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1876.] during the Expedition into the Dafla Hills , Assam . 

Bulimus gracilis, Hatton. 

Bulimus Nilagiricns , Pfr. var. The form is more elongate than those 
I have from the ELhasi Hills. It is always very local in its distribution. 
Pound under Toruputu Peak at 3000 feet. 

Alt. 0*66". 

One of the forms so curiously like those of Southern India that crop 
up in this province now and then, Gyclophomis nivicola being another 
so like is it to G. Bairdii. 

Bulimus (Harp alus) JDiasiacm , Gr.- Austen. Dikrang valley at 2500 ft. 

Streptaxis Theobaldi , Bs. Low down in the Dikrang valley. Similar 
to the Khasi type. I figure the aperture of this shell (pi. viii, fig. 
15) to shew the difference between it and the following. 

Stbeptaxis Daelaeistsis, n. sp., Plate VIII, Pig. 14. 

Shell obliquely perforate, flatly ovate, minutely striated, white ; spire 
much depressed, suture well marked, apex flattened, in one specimen 
quite flat. Whorls 6J, regular to the 4th, the 5th rapidly descending, the 
last compressed below near the umbilicus so as to form a fold running up to 
a second and shorter fold on the outer margin. Aperture oblique, sub- 
quadrate, peristome slightly reflected. Parietal lamella one, strongly 
developed and connected with the parietal callus. The palatal teeth are 
disposed, 2 on the upper and 2 on the lowers margin, with a single inter- 
mediate one, which extends further within the aperture than those above 
and below it. 

Major diam. 0*32", minor diam. 0*21", alt. 015". 

Hab. — N ear Tanir Peak, Dafla Hills, 4000 ft. 

It is a much larger, more lengthened, and flatter shell than S. Theobaldi , 
and has a greater number of whorls. In the form of the aperture it is 
similar to that shell, but the parietal lamella is more developed and the 
central palatal tooth is not so remote from the peristome but rises close 
on the margin. The umbilicus also is more open. 

JEJnnea stenopglis, Shengorh Peak, not a common shell. 

Enivea milium, n. sp., Plate VIII, Pig. 11. 

’ Shell cylindrical, dull glassy, diaphanous. Spire with flatfish sides, very 
slightly tapering below, suture shallow. Whorls 6, the last 3 smooth, the 
apical sub-vertieally ribbed, but slightly so. Aperture oval, vertical, last 
whorl ascending slightly to it. Peristome thickened, a little reflected, a 
single tooth-like thickening on the outer margin, with another single one 
on the parietal side. 

Alt. 010", major diam. Q-04". 
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Hab. — Shengorh Peak, 7000 £t. A single specimen only was found 
on tearing off the thick growth of moss covering rocks. 

This very distinct hut minute JSnnea bears somewhat the character of 
Jfi. JBlmifordiana , but in its minute size and differently formed aperture it is 
separable. It is the smallest species of the genus from this part of India. 

Clamilia ids , Benson, Plate VIII, Pig. 13. 

Compared with Darjeeling specimens in the Imperial Museum, Cal- 
cutta. Extending the range considerably to the eastward. 

Oaeychibm Khasiacxjm, n. sp., Plate VIII, A, Fig. 8. 

This form, which has not been noted before, occurs very abundantly in 
the Khasi Hills, particularly in the large wood near the village of Nongba 
on the Jaintia side. I obtained specimens of it on Shengorh Peak which 
are rather larger than those from the above quarter. It is quite distinct 
from 0. Indicmi) Bs. and may be thus known from it : — 

Beautifully minutely and regularly costulate throughout under lens. 
Whorls 6, more rounded, apex more acute ; the aperture circular and larger, 
peristome continuous forming a callus on the antepenultimate whorl, and 
the columellar tooth stronger. Alt. 0'09". 

I also give a drawing of C. Indicum (pi. viii. A, figs. 7 a, b), which 
I do not think has been before figured * the shell fig. 7 is like G. Boysiawim , 
but the three shells here depicted were all found at Mussoorie, and 
C. Boysianum was originally obtained on the banks of the river Jumna 
near Agra. 


EXPLANATION OF PLATE VIII. 

Fig. 1. Eelicarion minutus, n. sp. 

„ 2. * (Eoplites) cinereus, n. sp. 

„ 3. JPMlomycus ( Ineillarid ) campestris, n. sp. 

„ 4, Eelicarion (Eoplites) raclha , n. sp. 

„ 5. verrucosus , n. sp. 

„ 6 . Burtii , n. sp. 

„ 7. Testacetta ? Bihrangensis , n. sp. 

„ 8 . Eelix (Nanina) bilineata , n. sp., nat. size. 

„ 9. Eelix lubrica ? Benson. 

„ 10. Glessula JDaJlaensis, n. sp. 

„ 11. JEunea milium, n. sp. 

„ 12. Opcas Eenlli , n. sp. 

„ 13. ClatisiUa ids, Benson. 

„ 14. Strepfaxis Bajlaensis , n. sp. 

15. — j VlmbaUi, Bs. the aperture, enlarged. 
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XVIIL — On the Physical Explanation of the Inequality of the two Semi 
diurnal Oscillations of Barometric Pressure . — By Hebtby F. Blax- 
bobd, Meteorologist to the Government of India. 

(Received June 22 ; — Read August 2, 1876.) 

There are, perhaps, few phenomena in the domain of terrestrial physics 
which have received more attention than the diurnal variation of baro- 
metric pressure ; and on the causes and explanation of which, nevertheless, 
there is more diversity of opinion even at the present day. Dove, Sabine, 
Hersehell, Espy, Lamont, Ivreil, Broun, and many others have in turn 
engaged in the discussion of this vexed problem ; and, at the present time, 
Mr. Alexander Buchan is publishing an elaborate and most valuable resume 
of the existing data in the Transactions of the Itoyal Society of Edinburgh, 
as a preliminary to a renewed investigation. 

The general features of the diurnal variation of pressure are familiar 
enough to every one who has ever observed the rise and fall of the baro- 
meter for a few days in India, and most other tropical countries. From about 
3 or 4 in the morning the pressure increases gradually towards sunrise, then 
more rapidly, — and culminates generally between 9 and 10 a. m. A fall 
then sets in, which- becomes rapid during the hottest hours of the day, and 
the pressure reaches its minimum generally between 4 and 5 P. M. The 
pressure then increases till about 10 p. m. ; but in general does not attain 
the same height as at the corresponding morning hour. Lastly, a second 
fall brings it to a second minimum between 3 and 4 a. m., which, except 
on mountain peaks and at such stations as Simla and Darjiling, is never 
quite so low as the afternoon minimum.* 

Thus, then, the pressure rises and falls twice in the 24 hours, attain- 
ing, in general, its absolute maximum about 9 or 9. 30 a. m., and its absolute 
minimum between 4 and 5 P. M. 

This may be taken as a general description of the phenomenon as exhi- 
bited in the tropics ; but it presents many striking variations at different 

* I must correct this statement. I find, on examining the ship’s observations for 
the month of January recorded in the Bay of Bengal, between N. Latitude 20° and the 
E. C. Light Ship, i. e., between 60 and 100 miles from the coast, that the form of the 
diurnal barometric curve afforded by them, in this respect, resembles that of hill 
stations ; the early morning minimum being considerably lower than the afternoon. 
The relation of this peculiarity to the phenomenon of the diurnal sea-breeze, and the 
confirmation it affords of the transfer of air from the land to the sea during the daytime, 
in the strata above that in which the sea-breeze prevails, which is the main topic of 
this paper, are obvious. I have not as yet obtained the data for other months . — Bole 
added January 2 Qth, 1877. 

. 41 



820 



H. F. Blanford — On the Physical Explanation of the [No. 4, 

places, and at one and the same place at different times of the year. These 
variations affect the hour at which the pressure attains its maximum and 
minimum values, the absolute amplitude of the oscillations, and lastly, 
their relative amplitude. It is this phenomenon — the variation in the 
relative amplitude of the day and night oscillations — the probable physical 
explanation of which I have now to bring to notice. 

It -was observed by Aragq, apparently some years prior to 1811, that 
in Europe “ the proximity of the sea has the effect of diminishing the 
amplitude of the interval during which the diurnal fall lasts, viz., that 
which occurs between 9 a. h. and 3 p. m. and considering the whole 
phenomenon as made up of a single and double oscillation, it may easily be 
shewn that this interval is determined mainly by the relative amplitude of 
these two elements. The latest notice on the subject is given in the follow- 
ing extract from Mr. Buchan’s Memoir, a copy of the first part of which, 
(for which I am indebted to the author,) has reached me only within the 
last week.'* 5 In summing up the characteristics of the midday fall of 
pressure, he says : — “ Whatever be the cause or causes on which the diurnal 
oscillations of the barometer depend, the influence of the relative distribu- 
tion of land and water in determining the absolute amount of the oscillation 
in particular localities as well as over extended regions, is very great. 
From the facts detailed, (in Mr. Buchan’s paper), it will be seen that 
this influence gives a strong local colouring to the results, particularly 
along the coasts ; and that the same influence is extensively felt over the 
Channel, the Mediterranean, the Atlantic, and other sheets of water on the 
one hand ; and on the other over the inland portions of Great Britain, 
Europe, and the other continents and, further on, he adds : — “ While, as 
has been pointed out, numerous illustrations can be adduced, shewing a 
larger oscillation over the same region with a high temperature and a dry 
atmosphere than with a low temperature and a moist atmosphere ; the small 
summer oscillation on the coasts of the Mediterranean and those of the 
Atlantic adjoining, is in direct opposition to the idea that any such conclu- 
sion is general. For over those parts of the Mediterranean and Atlantic, 
the temperature is hottest in summer, and the air is driest — so dry, indeed, 
that no rain, or next to none, falls ; and yet there, the amplitude of the 
oscillation now contracts to its annual minimum. On the western coasts of 
the Atlantic, from the Bahamas northwards to Newfoundland, the tem- 
perature is at the annual maximum, but the air is not dry, being liberally 
supplied with moisture, and the rainfall is generous. But with these very 
different meteorological conditions, there occurs, equally as in Southern 
Europe, a diminished oscillation during the summer months in the islands 
and near the coasts of North America ; and, in the south of Europe, the 
* Written in the beginning of March, 1876 , 
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oscillation readies its annual maximum, just at the season when the annual 
minimum occurs near the sea coasts, even although the general characteris- 
tics of the atmosphere be substantially the same in both cases.” 

I am not at present aware whether Mr. Buchan has been led by these 
observations to any definite conclusions as to the physical cause of the 
variation he so clearly summarizes in the passages above quoted. In the 
part of his memoir which has reached me, all theoretical discussion is 
deferred. But these passages afford such remarkable confirmation of an 
explanation at which I arrived some weeks since, on approaching the subject 
from an entirely different quarter, that I do not think it necessary to 
withhold longer the publication of my view. If Mr. Buchan’s conclusions 
are the same as mine, the facts that I have to bring forward will serve to 
afford independent confirmation of that view. 



Any person glancing over a series of curves illustrating the diurnal rise 
and fall of the barometer, cannot fail to be struck with the characteristic 
difference of those places with a continental and those with an insular 
climate. The case of the Mediterranean, described by Mr. Buchan, seems 
perhaps to be an exception ; but, as I shall presently shew, it is an exception 
of such a kind as most strongly to confirm the rule. The accompanying 
curves are striking, perhaps extreme, examples of this characteristic differ- 
ence. The first is that of Leh in Ladakh,* situated in the Indus valley 
(the observatory being 11,538 feet above the sea), and is for the month of 
September. The climate is characteristically dry, and the summer heat 
excessive, notwithstanding the elevation. The curve for Yarkand and 
Kashghar still further north and only 4,000 feet above the sea, is of similar 
character but smaller amplitude. f The second curve figured is that for the 

* This is computed from the hourly observations recorded during six days by 
Captain E. Trotter, R. E., and of one day by Dr. J. Scully together with six days’ 
observations by the latter at the hours of 4 and 10 a. m. and p. u. 

f With respect to these curves however, see the final paragraph, page 328, 
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northern half of square 3 of the North Atlantic, published by the London 
Meteorological Office. In the former, the double oscillation has almost 
disappeared, the nocturnal fall of pressure being represented by little more 
than a halt for some hours between two periods of rising pressure ; and 
nearly the whole fall of the day takes place between 9 a. m. and 5 p. m. 
In the case of the Atlantic curve, the day and night oscillations are almost 
exactly alike ; the night oscillation being only slightly less than that of the 
day. These characteristic differences are perhaps best expressed by the 
ratio of the constant co-efficients U ; and XJ" in Bessel’s interpolation 
formula : — 

os = M + U' sin (yi 6 + «*') TI r/ sin (yi 2 0 + u n ) + &e. 
since the magnitude of TP determines the inequality ; and that of TT\ though 
variable under different conditions of climate, is so to a much less extent 
than the former term, and chiefly depends on the latitude. The following 
are the values of TP and TJ U in English inches, and their ratios, for the mean 
diurnal curves of a few stations (chiefly Asiatic). The arcs nl u" corre- 
sponding thereto are also given. 


0 


IT 

vf 

U" 

v! 

U' IT' 

Yarkand 

(9 months) 

•0848 

4° 33' 

•0215 

161° 59' 

1*6 : 1 

Leh 

(September) 

•0517 

343° 9' 

•0254 

143° 19' 

2* : 1 

Lucknow 

(Year.) 

•0265 

341° 30' 

*0355 

168° 53' 

0*75: 1 

llazaribagh 

53 

•0193 

349° 46' 

•0343 

145° 45' 

0-56: 1 

Calcutta 

■>? 

•0265 

341° 24' 

•0391 

151° 7' 

0*68: 1 

Bombay 


•0179 

337° 17' 

•0385 

157° 13' 

0*46: 1 

Batavia 

. » 

•0240 

24° r 

•0869 

159° 34' 

0-65: 1 

Square 3. 

Atlantic 

•0055 

354° 51' 

•0319 

159° 26' 

0Y7: 1 


As a general rule, the more humid the station and the smaller the 
range of temperature, the smaller is the value of TP ; and hence it has some- 
times been spoken of as the temperature element of the oscillation ; the 
double oscillation which is superimposed on it, being referred by Dove, 
Sabine, and Ilerschel to the varying tension of water vapour, by Lament 
and Broun to some solar influence other than heat, and by Espy and Kreil 
to the oscillation of pressure produced by heat in an elastic fluid expanding 
and contracting under the influence of gravity. To me it seems that 
there can hardly he a doubt that the last explanation is the true one,* and 

* True, that is to say, as thus stated in general terms. I do not however fully 
accept the detailed explanation afforded by any of these authors ; and I am disposed 
to think that a more probable explanation of the morning oscillation is to be found 
in the retardation which the transmission of the exalted pressure of the lower to the 
higher strata must meet with, in the great thickness of highly attenuated but exceed- 
ingly cold air which constitutes these strata. This pressure cannot be transmitted 
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that this has not been generally recognized, I attribute to the fact that the 
consequences of the theory, as a purely physical problem, have never yet 
been traced out and verified by such a mass of facts as Mr. Buchan is now 
bringing together. So long as the whole phenomenon is not satisfactorily 
accounted for, some doubt may reasonably attach to the explanation offered 
of one only of its elements. 

My own attention was first drawn to the subject of the explanation 
which I am about to give, by a paper of Mr. F. Chambers in the Philosophi- 
cal Transactions for 1878, in which that gentleman showed as the result of 
an analysis of the diurnal variation of the winds at Bombay, that one 
element of this variation is a double rotation of the wind direction ; of such 
a character, that the southerly components attain their maximum value at 
the epoch of the most rapid semi-diurnal rise of pressure, the easterly 
components at the epoch of maximum, the northerly with the most rapid 
fall, and the westerly with the epoch of minimum. On these facts Mr. 
Chambers based a suggested explanation of the barometric tides, regarding 
them as a phenomenon of static pressure ; and assumed (as now appears, on 
insufficient grounds) that the phenomenon in the northern hemisphere is 
generally of the same type as at Bombay. There was indeed one feature 
in his explanation, which it seems difficult to reconcile with mechanical 
laws ; since he supposed air to flow from both east, and west towards a region 
where the pressure has already risen above the mean, and by its accumulation 
to produce a maximum of static pressure. But apart from this, the disco- 
very was an important one ; and, since it clearly shewed that a regular hori- 
zontal transfer of air corresponded to the oscillations of pressure, it held out 
a promise that further steps in the same path might clear up what appeared 
to be anomalous, and possibly lead to a complete explanation of the diurnal 
oscillation. 

Some time before this paper reached me, the Rev. M. Lafont had 
placed in my hands four years’ traces of a Seeehi anemograph, erected on 
St. Xavier’s College, Calcutta; and these having been measured off, tabu- 

with a greater velocity than the sound wave, and it is probably much less ; since the 
action being slow and prolonged, the heat developed by the compression must ho in 
part dissipated. To explain the observed phenomenon on this hypothesis, the retar- 
dation must however be such, that the unrelieved excess of pressure at the ground 
surface, must he equal to that generated by from half to three quarters of an hour’s 
action of the sun. .;'.7 

This would require us to assume a much lower average temperature for the higher 
■■■.'strata than results from Pouillet’s calculation, and also that a certain diurnal oscilla- 
tion of temperature affects the atmosphere to a greater height then has been usually 
assumed. But this hypothesis is free from most of the objections to be urged against 
those of the authors quoted . — Note added January 20 th, 1877. 
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lated, and reduced, I was interested to find that the diurnal wind variation 
at Calcutta showed the double diurnal oscillation quite as distinctly, and 
relatively even more prominently than that of Bombay. But one important 
difference presented itself. The north and south elements of the oscillation, 
while agreeing in epoch with those of Bombay, were reversed in direction 3 
and, taken together with the latter, showed a tendency to a cyclonic circula- 
tion of the atmosphere around the peninsula during falling pressure, and 
an antieyelonic circulation with rising pressure. Moreover, the east and 
west components agreed almost exactly, in epoch, with the north and south 
components ; the result being a movement of air from the north-west with 
falling pressure, and from the south-east with rising pressure. These facts, 
taken in conjunction with the positions of Bombay and Calcutta on opposite 
sides of the peninsula, seemed to point to the differential conditions of land 
and water as being probably concerned in the phenomenon. Another and not 
less important fact connecting the winds with the diurnal oscillation of the 
barometer appeared at the same time. When the wind variation was 
analysed by Bessel’s method, there appeared an east and west oscillation of 
considerable magnitude, corresponding in epoch with the barometric 
inequality expressed by the first periodical term of the barometric formula. 
This was easily distinguished from the oscillation of the sea and land winds, 
since the latter are nearly north and south at Calcutta. At Bombay where 
the sea and land breezes are nearly east and v r est, such an oscillation would 
he undistinguishable, even if it really existed. 

The east and west oscillation of diurnal period indicates an outflow 
of air to the eastward during the day time, an inflow from the east during 
the night ; and the former phase of it evidently corresponds to the hot 
winds of the Gangetic plain and Northern India and, indeed, to the day 
winds of the dry months of the greater part of India. They blow towards 
the sea from the eastward, only in the western portion of the Dekhan, 
Mysore, &c. This system of day winds consists of an outflow of air from 
the peninsular towards the sea on both coasts, the westerly direction greatly 
predominating. 

The next step in the enquiry was to ascertain what general cause would 
operate to produce this efflux and influx of air 3 and the obvious suggestion 
was that it must consist in the differential action of the sun’s heat on dry 
air and water. 

Let Fbe any volume of dry air at pressure P and absolute temperature 
T and let r units of heat be communicated to it, raising its temperature 
from T to P+ 1, while the volume remains constant. The pressure will 
be increased thereby from P to P -j-jp wherein— 
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Inequality of the two Semidiurnal Oscillations. 

P To 

And t = V P ± to (2) 

Wherein p is the density of air at the standard pressure P and absolute 
temperature To and c its specific heat at constant volume, compared with 
water as unity. 

If now the same quantity of heat t be employed in evaporating water 
at temperature T, (the whole being consumed as latent heat) and filling the 
volume of air V with vapour at pressure y/, the total pressure will become 

P + p' and t = Fs — ~ A 

when 9 is the hypothetical density of water vapour at P and To, and X its 
latent heat at temperature T. Substituting for s its approximate equivalent 

ip 

r= n P |^x (3> 

and equating (2) and (8) and eliminating common factors, 

, _ P t c 

!P 4 A 0^) 

Prom (1) and (4). 

,5 X _ 

?=? 8 To (0) 

which gives the ratio of the increase of pressure produced by the same quan- 
tity of heat, employed in the one case simply in heating dry air, and in 
the other in charging it with vapour. At a temperature of 80° Fain*. = T 
= 541, 

p = 7*86 p f 

that is to say, when a given quantity of heat is employed in heating dry 
air at the temperature of SO 0 it raises its pressure more than seven times as 
much as when it simply charges it with vapour without altering the tem- 
perature, With lower values of l 1 the difference will be still greater. * 

This great difference is no doubt much reduced in nature by the effects 
of radiation ; and while some evaporation is effected on the land surface, there 
is some increase of temperature over the sea : but it may he expected that 
some part of this difference will manifest itself in the greater intensity of 
the forenoon pressure in the lower strata of the atmosphere on the land as 
compared with the sea, and in fine clear weather as compared with cloudy 
weather, when banks of clouds present an evaporating surface. With 

* Substituting for A the general value determined by Peguault 1091*7 — ‘695 
(T — 493*2) the general expression for the ratio becomes 

/ 5400*87 \ 
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regard to this latter point, it has been shewn by Lamont and Kreil’s in- 
vestigations, that between clear and cloudy days there is a difference of this 
kind ; and that it is manifested, not only in the greater magnitude of the 
diurnal coefficient u\ but also, although to a much less degree, in that of the 
semidiurnal coefficient if of the barometric formula. Further evidence of 
the same kind is afforded by the values of these coefficients for the several 
months at Calcutta. 



V 

lb' 

u 7/ 

u" 

January, 

... -0287 

380° 18' 

*0415 

151° 34' 

February, 

... -0819 

327° 12' 

*0423 

146° 48' 

March, 

... *0343 

329° 27' 

•0437 

146° 44' 

April, 

... *0361 

336° 53' 

*0425 

140° 88' 

May, 

... *0325 

344° 48' 

•0385 

148° 13' 

June, 

... *02 IS 

357° 28' 

*0386 

146° 23' 

July, 

... *0192 

2° 6' 

*0396 

150° 80' 

August, 

... *0218 

0° 5' 

*0372 

144° 29' 

September, 

... *0232 

354° 41' 

*0400 

151° 25' 

October, 

... *0234 

343° 12' 

*0398 

160° 59' 

November, 

... *0250 

337° 38' 

*0399 

164° 22' 

December, 

... -0270 

335° 18' 

*0411 

lo 8° 5o' 

The driest months in 

Northern India being- 

March 

and April, while 


July is the wettest and most cloudy. 

On Espy and Kreil’s hypothesis of the cause of the double oscillation, 
there is no apparent reason why the evening maximum, arising from con- 
traction and dynamic pressure, should be equal to the morning maximum ; 
winch seems unquestionably due to the increased tension of the lower at- 
mosphere, in consequence of heating and the introduction of vapour ; and 
any inequality will of course appear in the value of if or of the coefficients 
of other terms of odd periodicity. But the fact established by the anemo- 
meter, that an outflow of air from a heated land area takes place during 
the day time, at once assigns a cause for the greater part of the equality, 
mss. an alteration of the static pressure. This is not an overflow' 'in the 
upper regions of the atmosphere, hut an outflow of the lower strata* or a 
tendency in that direction. It does not, of course, follow that, to produce 
a reduction in the mass of air over a contiment, there should be an actual 
motion of the air outwards in all directions. The very small forces in 
action will he manifested even more in retarding inflowing currents than 
in accelerating efflux ; and it is only in very dry and highly heated region 
such as India, that they produce well marked diurnal surface winds bio wing- 
out wards towards the sea ; winds of elastic expansion, such as are the hot 

* Excepting of course in the immediate neighbourhood of the coast, when the sea 
breeze of the lowest stratum is a secondary effect of the outflow. 
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Kno wledge of the Fossil Flora in India . 

c. Barakur group, with which the 

d. Talchir group — is in closest relation. 

Thus stands now T our knowledge of the relations and conditions of the 

Damudas, in which of course our Baniganj coal-field is included. 

The flora — the only remainder of former life — of that Damuda series 
will be worked out as a whole later on. But in the meantime some 
shorter papers may illustrate certain groups of fossils which are contained 
in collections other than those of the Geological Museum. 

Of such papers the present is the first, and the fossils were collected 
by Mr. Wood-Mason. 

First of all I will give a list of the fossils found by Mr. Wood-Mason, 
then the descriptions, amongst which I also include short notices of 
such fossils as occurred in the Baniganj field, but were not found again by 
Mr. Wood- Mason. 


L List of the Fossil Plants brought by Mr. Wood-Masoh 
from the Kaxigahj Coalfield. 


Paleontological System. 

Beferences 
to Plates. 

Living affinities. 

Remarks. 

I. Eqtjisetaceje. 




Sphenophyllum Trizygia 
(Boyle.) Ung., ! 

Pl. XY, 1. 2. 

Pl. XY, 3. 4.1 
XYI. 4. i 

Equisetaceae. 

Equisetacem. 

Different from all 
palaeozoic species. 
Rhizomes P and root- 
lets. 

Yertebraria indica, Boyle, . . 

II. Filices. ! 




■. L Sphenopterides, i 




Sphenopteris polymorpha, 

, Fstm.. ........ . . ........ 

PL XYI, 5-7. 
PL XYII. 



: '■ " 2. . - Pecopterides , : 

| 


a. Group of Alethopteris 
Whitbyensis (Schimp. 1869 ; 
Fstm. 1876. .... 




Alethopt. Lindleyana, Boyle, 

PL XX. 7. 

f 

Fruetifieaiing •• speci- 
j men. 
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Palaeontological System, j 

! 

References 
to Plates. 

Living affinities 

Remarks. 

Alethopt. cmp. Whitbyensis PL XXI. 6, 6a. 

Pteris ? 

In the form of Pe- 

Gopp., 

b. Type Phegopteris. 



copt. tennis, Bgt. 

Alethopt. phegopteroides 

PI. XVIII. 

Phegopteris de- 

A new form of fossil 

Fstm., 

3 Taeniopterides . 
Macrotseniopteris daneeoides, 

cussata, Mett. 

ferns. 

Hoyle sp 

Macrotoemopteris sp 

c. Type Vittaria. 

Gen.- — Palceovittaria, nov. 
gen 1876. 

PL XIX. 1, 2. 
PL XXI, 1. 

Acrostichnm ? 

Mezozoic. 

Palaeo vittaria Kurzi, Fstm. . . 
4 Piety opteridcs. 

Gen. — JBelemnopteris, nov. 
gen. 1876. 

Belemnopteris W ood-Maso- 

Pl. XIX. 3, 4. 

Tittaria. 

" ■ . . 

: 1 

New genus. 

niana, Fstm 

Genus Gangamopteris , 
McCoy, 6. 

Gangamopteris Whittiana, 

Pl. XX. 1, 2. 

i . ■ 

Gymnogrammse sa- ( 
gittata Ettgh. 
(Hemionitis cor- 
data, Rxbgh. 
Pteris sagittata, j 
Raddi. 

New genus. 

Fstm 

Genus Glossopteris , Bgt. 
1828. 

Pl XX. 3, 4. 

Antrophyum lati- 
folium, Bl. 

[New form. 

1 

Glossopteris angustifolia, Bgt. 

PL XXI. 2, 4. 

Pteris ? Schizo- 
loma ? 

Exhibiting a mar- 
ginal line. 

Glossopt. communis, Fstm. . . 
Genu 8 SagenopteriSy Bgt. 
‘1828. 

PL XXI. 5. 

P 

1 : 

! Glossopteris acaulis 

Sagenopterispolyphylla,Fstm . 

P. XX. 5, 6. I 

P 

[ Me Cl. 


II. Descriptions of the Plants from the Baniganj field. 

The specimens brought by Mr. Wood-Mason represent two orders only : 
I. JEJqmsetacece and II. Filices. 

The specimens are almost all very well preserved in a dark grey 
shale, and are throughout covered with a very thin film of coal, the 
former vegetable substance. In this respect they differ from the most of 
the specimens from Baniganj in the Museum of the Geological Survey, 
these being mostly in a light grey rock, and only rarely covered with a coal- 
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film. It seems that Mr. Wood-Mason’s plants are from a different clay- 
band. 

In the description of the fossils I will always first discuss those 
brought by Mr. Wood-Mason, which are mostly figured, briefly mentioning 
the other plants known from the Kaniganj field. 

1. KQUISKTACKAEJ. 

Fossil Kquisetacece are known to occur throughout all the sedimentary 
rocks from the Devonian unto the present time. But I think this 
is so with the greatest portion of fossils, and has no consequence as 
to the possibility or impossibility of determining the age of a certain group. 
There are always certain differences which enable us to use a fossil organism, 
although it has some or very close relation in the present world, as a guide 
in determining the age. 

So it is with the J Equisetacece too ; each of the formations has 
its peculiar forms, some of which have more or less perfect representatives 
in the living JEquisetum, having a complete spathe in the articula of the 
stalk, while some others have no longer any existing analogues. 

As far as I can say the peculiar forms are just in those epochs, where- 
in the Kguisetacedd are most richly developed, as in the palaeozoic and 
mezozoic epoch (here especially in the Trias) . 

The palaeozoic epoch is chiefly characterized by the following : — - 

a. Catamites, Bgt. 

b. Aster op hy l Hies, Bgt. 

c. Macro stachia, Schimp. 

d. Cinyularia , Weiss. 

e. Bplienophylhbm, Bgt/* 

The mezozoic is marked by the following peculiar genera : — 

a. Schizonewra, Sissimp. 

b. Miyllotheca, Bgt. 

c. Sphenophyllmn — a peculiar form. 

d. Vert ebr aria, etc. 

The genus JEquisetum of the fossil Flora agrees, as I have already 
said, with living forms ; and some forms which one takes as Calamites are 
certainly casts, and perhaps sometimes stalks of other Kqnisetacece, as 
well as the lower carboniferous genera Biigmaiomnm, Amrthromnm, etc., 
are nothing but forms of Calamites with scars disposed in regular arrange- 
ment. ’ 

* SphenophyUum has long since ceased to ho peculiar to the carboniferous epoch, as 
we know it from Permian and also from the Triassic Damudas, 
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I think some of these Catamites - like forms -also occur in our Damudas, 
but are generally termed Pliyllotheca ■.# 

Genus Sphenophyllum, Bgt. 1828. 

'Planted herbacece ; caule ramoso , ramis alternantibus aut oppositis. 
Caule primario crassiore, secimdariis tenerioribus, inter dum tenerrimis , ad 
artimla infiatis , costatis, costis non alternantibus ; internodiis in longitndine 
varianiibus. 

Foliis ctjis t eatxs, sessilibus , plurime in articulis verticil l atis, inter dim 
alio in modo dispositis ; in numero variemtibus, nwnerum duodecim rarius 
attingentibus ; marginibus lateralibus integris , margins exterior e saepius 
dentato aut vario in modo inciso. 

Nervo medio otllo, sed nermilis pluribus , cepmlihm, ex nonnullis 
crassiusculis repetito dichotomis. Pructificatio spicaeformis . 

This diagnosis, originally drawn up for the Sp h enop hy l lum of the 
palseozoic epoch, I have completed so as to make it applicable also to our 
Damuda forms. 

For in general this genus was formerly considered as characteristic 
of the true carboniferous formation. But later it was discovered in other 
portions of the palseozoic epoch also. 

Dawsonf mentions a Spit enophyl him from the Devonian in Cana- 
da ; I know SphenopJiyllwn from the Culm in Silesia, and another specimen 
from the Permian, in the so-called Schwarte, in the Bakonitz coalfield 
in Bohemia and from Stepanitz near Starkenbach (Bohemia), and, finally, 
from the passage-bed between the Carboniferous and Permian in the so- 
called “ Nurschan- Gass chief er” from the Pilsen-coalfield in Bohemia^ ; so 
that the genus is now known from all members of the palseozoic epoch. 
But it is also known from higher beds. 

This genus is easily recognised by the shape of the leaves. These are 
cuneiform,* sessile in the articulations of the stalk (therefore in numerous 
whorls on the stalk), entire on the lateral margin, but may be dentate or 
incised in various ways on the exterior margin. The veins are also 
peculiar : there is no midrib, and although the veins are numerous, they 

* In this form tbe Pliyllotheca belongs certainly to a great extent to ScMzoneura , 

Sch. 

f Dawson on the Flora of tbe Devonian Period in North Eastern America, Q,. J, 
Geol. Soc., Yol. XVIII, pp. 296 — 330, Pis. XII — XYII ; and on the fossil flora of the 
Devonian and Upper Silurian in Canada. London 1871. 20 Plates. 

t Feistmantel, Ueber den Hurschaner Gasschiefer, etc. Zeitschr. d. D, geolog. 
Gesellschaft. 1873, 
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pass out from the base as two or more main- veins and spread out in the leaf 
surface repeatedly bifurcating. 

The stalk, which as I have mentioned, is articulated, is rarely striated 
on the surface ; the internodes are of different lengths. 

As regards the nature of this genus and its relations, it was first 
described as belonging to the Marsileaceae # by Brongniart ; Bindley and 
Huttonf considered it to be one of those plants which in the ancient 
world represented the pine tribe of modern floras. 

Mr. Unger in 1845J also placed Sphenophyllum with the Marsileaceae, 
while in 1850 § the same author ranged it with the Asterophylliteae,\\ 
placing this order, together with the Fgtdsetaceae and the Calamiteae , in the 
class Calamarieae ; and from that time until Schimper’s £ Palseontologie 
vegetale’ appeared in 1869 we find Sp henop hyllum (as a peculiar genus) 
generally ranged with the Fquisetaceae. 

I think it would be quite unnatural to consider it as belonging to the 
Marsileaceae , as there in the whole world amongst all the Marsileaceae is not 
a single form which has more than one leaf-whorl coming out from the 
rhizome on a thin stalk, which is never articulated. 

Some years ago, however, Mr. Carruthers 1 ^ endeavoured to unite not 
only Asterophy Hites, Bgt., with the genus Catamites, Bgt., as leaved branch- 
es of it, as Mr. Ettmgshausen ## had already done, but also the genus Sphe- 
nophyllmn, Bgt., although this last is so characteristic. 

But quite recently we have some further investigations about this 
genus by Mr. Williamsonff and by Prof. Benault.{{ 

The latter author would prove that Sph enophyllum cannot possibly he 
an equisetaeeous plant, just what Mr. 'Williamson had attempted to show 
in the case of Asterophyllites ; and both these authors would have us 
believe that Aster op hy Hites and Sphenophyllum are very closely allied genera 
and more closely allied to lyeopods than to any other plants. A com- 
munication on this subject in the above-mentioned sense I have in a letter 
of Mr. Williamson (18/5). 

* Brongniart, Prodrome, 1828 p. 68. Boyle, 1. c. p. 431. XXIX. 

f Fossil Flora of Great Britain, Vol. I. 1831-33. pp. 41-44, 86. 

{ Synopsis plant, foss, pp. 112-114. 

§ Genera et spec, plant, foss. p. 69 seqq. 

Including Yolkmania, Kutlonia, Asterophyllites, Annularia , etc. 

IT The cryptogamic forests, Geolog. Magaz, 186S. 

** Hai dingers XaturwissenschaftL Abhandl. 1851. Flora der Steinkolilenforina- 
tion von Badnitz. Abh, d. K. K. Geol. Reichsantst. 1852. 

ff Philosophical Transactions, 1874, p. 41 seqq,, Pis. I — IX. 

ft Researches sur 1’ organisation des Sphenophyllum et des Anmilaria, Mem. del 
Acad, des Science. Paris. 3870. 
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Already at that time this author supposed that the leaflets of Spheno- 
phyllum could have been produced by coalescence of leaves of the genus 
Asteropliyllites , just as in JElcpuisetim and in Bchizoneura , wherein the 
spathes or portions of the spathes are produced by the junction of 
several leaflets ; but in the latter genera we find the spathe traversed 
by simple veins only, representing the same veins as were in the separate 
leaflets before these grew together. 

In Asteropliyllites also we have undivided veins in the leaflets. 
Bplienopliyllum , however, has repeatedly forked veins : invariably two or 
more main veins, originating at the base of the leaf, are continually forked 
until they reach the margin, so that from the two main veins we can have 
as many as 20 — 30 forked veins reaching to the margin in one leaflet. 

But that which Mr. "Williamson three years ago advanced as a suppo- 
sition only he brought forward as an established fact before the last meet- 
ing of the British Association at Glasgow,* saying that the wedge-shaped 
leaves of Bplienopliyllum are merely the result of the coalescence of several 
of the leaves of Asteropliyllites. 

The learned author, who at that meeting expressed also his (i strong 
eonvictionf that the flora of the coal-measures would ultimately become 
the battle-field on which the question of evolution with reference to the 
origin of species would be fought out,” will certainly excuse me, taking 
especially our Indian Bplienopliyllum into consideration, for entertaining 
some doubts as to the close relationship of Bplienopliyllum and Astero- 
pliyllites in the above-mentioned sense. 

As our figure (PL XV, Fig. 2a) plainly, shows, the veins of our Spheno- 
phjllum pass out as two main veins and are forked in a regular way until 
they reach the margin. Here no coalescence of leaflets is possible, least 
of all of Asteropliyllites where the leaflets have only one undivided midrib. 

Further, everybody knows very well that the leaflets of Asteropliyllites 
are linear and attenuated both towards the base and towards the apex, so 
that they could never produce by their coalescence a wedge-shaped leaf, 
with the broadest portion just at the apex as in Bplienopliyllum. 

Our Bplienopliyllum shows this further to he quite impossible by the 
arrangement of the leaf- whorls in the articula , as we always find quite 
regularly three pairs of leaflets, of which one pair is smaller than the others. 

The stalk also is generally thinner in the genus Bplienopliyllum , our 
Indian form showing this very evidently. 

If the leaflets of Asteropliyllites were to grow together, they would 

* I have read the report published in Nature for 21st September, 1876, No. 800, 
p. 455, the only one which has as yet reached us. 

f Ibidem, p. 456. 
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form either a dentate upright spathe or an oblong- oval leaf, which, however, 
would also be upright in the manner seen in Fquisetum and ScJiizoneum. 
In the latter genus there are generally two spathe-portions, which are 
oblong-oval and contain as many distinct simple veins as leaflets have 
grown together ; in some cases we see the leaflets separated again by 
dehiscence, hut they could never produce anj^thing like the leaf of 
Bp h enophy l lum, in winch also the forked veins afford a chief difference. 

I am much inclined to believe that both genera have the same micro- 
scopical structure and belong to the same order ; but I think it is against all 
morphological and biological laws to suppose that linear leaflets, wdiieh 
are attenuated at both ends and all contain invariably only one undivided 
rib, could ever by their coalescence produce a wedge-shaped leaf, writh a 
narrow base and a disproportionally broader apex, and with 2 or 3 chief 
veins, which are repeatedly forked to the margin. 

All these relations, together with the much thinner stalks and a differ- 
ent fruit-spike, will, as I think, still maintain Bpkenophyllum as a peculiar 
genus belonging, with Aster ophyllites, to the same order ; but that this 
is that of the Lyoopodiaceae , must, as I think, be thoroughly proved* * * § 
before one can draw any conclusions. 

But for the present I think it is better to leave them both in the 
class FJquisetaceae, when following Sckimper’s system, w r e have : — 

Class : — EQTTISETACEAE.f 

Order I. — Eqitiseteae, true horsetails. 

F qnis et eu m, Linn. J 
B g hi z o n e u r a, Schmp.§ 
j Equisetides, Schmp. 

P hy 1 2 oth e c a, Bgt. || 

Order II, — Calamabieae. 

Catamites , Suits. 

Asterophpllites , Bgt.^f 
Fruit- spikes. 

Bp he n op hy 1 1 u m, Bgt. 

Anmdaria , Bgt. 

Schimper does not mention the Sphenophy Hum from our Damudas 
at all ; and his diagnosis, therefore, as referring only to the palaeozoic 

* While this paper is passing through the press, I have heard that Mr. Stur of 
Vienna proves that SpJmiophyUim cannot hy any possibility he a Lycopod. 

f The Indian forms are spaced. 

J None in Damudas ; one species in the Bajmahal Hills. 

§ Very abundant in the Baniganj group and in Trias in Europe. 

jj Very frequent also in Italian Oolite. 

H Schimper uses Calamoolaclus , Sehimp. 
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species, is not quite complete ; and hence it is that he speaks only of forms 
with complete leaf -whorls in which all the leaflets are equal. 

But from my more complete diagnosis is seen that there can he 
distinguished two groups as regards the arrangement of the leaves. 

1 . With complete whorls . 

This group would include the palaeozoic forms. 

2. With incomplete whorls. 

In this I place the Triassic forms of our Damudas. A case ana- 
logous to this we will find in JSfeuropteris, Bgt., wherein the bi- and tri- 
pinnate fronds belong to the palaeozoic epoch, while the single-pinnate 
forms occur in the Trias. 

Sphexophyllitm trizygia, Ting., PL XV, Figs. 1, 2, 2a. 

1839. Trizygia speeiosa, Boyle, 1. c. p. XXIX. p. 431, PI. 2. f, 8. 

1845. Unger Synopsis, plant, foss. p. 114. 

1850. S phenoph. speciosum, McClell., Beport, p. 54. PI. XIY. f. 5. 

1850. Sphenoph. trizygia , Ung., Gen. et. sp. pi. f. pag. 71. 

1860. SphenophyUum , T. Oldham, M. G. Surv. II. p. 316. 

1865. Trizygia , W. T. Blanford, Baniganj coal field M. G. S. Ind. III. p. 31. 

1876. Sphenoph. Trizygia , Feistmantel, Xotes etc., Bee. G. S. I. IX. 3. p. 70. 

Oaule articulato , tenerrimo , fiuctuante (?) ; foliis senis in articidis, 
fotum verticillum hand formantibus , sed miilateraliter in tria paria dis~ 
positis ; pare summo longissimo , imo hrevissimo minimoque, medio medio - 
cri. Foliis obovato-oblonge cuneiformibus ; tsteryo medio jotllo , nermlis 
crebris aequalibus ex dtjobus primariis regulariter dichotomis. 

Stalk articulate, very slender, floating (?) ; the leaves by six in 
each articulation, not forming a complete whorl, but disposed on one 
side of the articulum in three pairs ; the uppermost pair the longest, 
the lowermost the smallest ; the leaflets oblong- cuneiform, ; no midrib, 
but the veins numerous, equal, regularly dichotomous out of two chief 
veins. 

Of this interesting species Mr. Wood- Mason has brought several nice 
specimens, of which I figure two, to show the different sizes, the lower 
leaflets being much longer than the upper ones. 

The collections of the Geological Survey contain also a great many 
specimens of this species ; and other figures will be given in the 4 Paleeonto- 
logia Indiea’. 

This species was first discovered by Mr. Royle and figured and 
mentioned as Trizygia speeiosa ; with this name we find it still in Unger’s 
Synopsis (1845) and in the Mem. G. S. India. But McClelland in 1850 
and Unger also in 1850 placed it "with SphenophyUum, Bgt., the former 
keeping the older specific name, speciosum ; the latter substituting trizygia 
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for it, which I adopt too, as it shows that the species belongs to the genus 
Sphenophyllum and has the leaves in three pairs ( trizggia ), while it at the 
same time recalls Boyle’s generic name. 

That the fossil under discussion belongs to Splienophyllum cannot, I 
think, be doubted, as all the characters of the stalk and of the leaves agree 
well. 

But it has a very characteristic peculiarity in the leaves, which is con- 
stant in all specimens hitherto found : it is that there are in all speci- 
mens only six leaflets in each artieulwn , forming three pairs of different 
lengths and sizes, arranged on one side of the articulation. The leaflets 
are entire ; the veins are very numerous in the broad portion of the 
leaflets ; they begin as two main veins, which are forked at almost equal 
distances dichotomously, until one can count IS — 20 at the apical margin ; 
some of them, especially those on the lateral margins, are continued 
undivided after the second or third furcation. 

By this condition of the leaves, our species differs totally from all 
palaeozoic forms, and is not at all opposed to the view of a mezozoic age 
for the Baniganj group; and thus the division of this genus into two 
groups is quite justifiable. 

But there is another circumstance which renders this fossil important. 

It was formerly known only from Baniganj, and McClelland’s speci- 
mens came from that locality. But later it occurred also at Talchir 
(Cuttack) in Orissa, in a dark sphserosideritic shale. These beds near Tal- 
chir and Cuttack had hitherto been ranged with the lower portion of the 
Damudas or the Barakur group. 

The specimens from the Baniganj and Barakur group represent the 
same species, only in the latter they are generally of slightly smaller size. 

We have, therefore, in Sphenophgllum trizggia already one typical 
species which is common to the upper and to the lower portions of the 
Damddas. 

Lately Mr. Schenk # described a form from the Wealden as Marsilidmm • 
sgeGiosiom ; but if I see aright, this form also exhibits two whorls of leaves 
in the articulations of the stalk, and it would have been more natural 
to have ranged it with Sp hempliglhm , as it is well known that no known 
Marsileaeeae have more than one whorl of leaves. 

Besides the Sphenopltgllum trizggia, Ung. there are known from 
the Baniganj coalfield other important forms belonging to the Fgu,ketaeeae y 
which I cannot omit to mention, but of which I give only a few figures, 

* Fossile Flora der Wealdenformation ; Pabeontographica, Cassel, 1871, p. 225. 
PL XXVI, Fig. 3. 

44 
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because no representatives of them are amongst Mr. Wood-Mason’s speci- 
mens, and because those from our collection will be hereafter figured 
sufficiently in the c Pakeontologia Indica.’ 

Genus Sebizoneiira, Schimp. 1844. 

This very peculiar genus was established by Mr. Schimper* * * § . It was 
formerly known only from the Trias, of which formation it is especially 
characteristic ; Sekimperf having only recently placed the Bhmtic Catamites 
Koerensis , Hss.J in this genus as Schizoneura Kbrensis , Schimp. ; so that 
this author can well say (1. c., p. 282), u Le genre Schizoneura characterise 
le Trias et les couches fflietiqne 

The species of Schizoneura known at present are : — 

Schizoneura 'paradoxa, Schimp. (1. c.) , from the Upper Gres Bigarre 
(Lower Trias) in the Vosges. 

Schizoneura Meriani , Schimp., from the Keuper near Stuttgart, 
Salz-sur-le-Necker, etc. 

Schizoneura Koerensis , Schimp., from the Bhsetic at Hoer in Scania, 
Salzgitter in Hanover, etc. 

This genus is a very characteristic one. It has an articulated stalk or 
stem ; the originally separate leaflets are grown together into a spathe, -which, 
however, attains a much greater length than the internodes and consequently 
bursts generally into two pretty equal portions, each containing as many 
pretty thick ribs as there are leaflets grown together. Owing to the 
original form of the leaflets (narrower at base and towards the apex), 
these two portions have an oblong oval shape and are always directed upwards. 
Sometimes the dehiscence goes further still, so that we find one portion 
of the spathe only entire and the other split into several leaflets, or even 
both portions are resolved into leaflets. 

In our Baniganj group this genus is very abundantly represented, 
especially at Baniganj, specimens from which locality have been for many 
years (16) in the collections of the Geological Survey. But up to date 
neither figures nor descriptions of it have been published. 

It is simply mentioned as Schizoneura in the Mem. G. S. India. 
Lately § I examined the specimens and found the species identical -with 
that in the Panchet group. I established it therefore as follows ; — 

* Schimper et Mougeot, Monogr. d. plant, foss. dn gres bigarre 1844, pp. 48*— 51, 
Tab. XXIV— XXVI. 

t Pal. veget. I, p. 283. 

J Hiesinger, Lethea Snec. Supp. II, p. 5, Tab. XXXVIII, Fig. 8. 

§ Bee, Gr. S. lad, IX, 3, p. 69. 
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Schizoxeijba oondwabteitsis,* Fstm., PL XVI, Figs. 1 — 3. 

1876. Feistmantel, Rec. Geolog. Surv. Ind. IX, 3, p. 69. 

Triinco articulato ramoso , caule f articulato , striata, variabili ctZiiiii- 
dine ac latitudine, foliolis 12 — 22 , plerumque dims in partes vaginae coali- 
tis , nonmmqnum etiam liberie suberectis ; foliis (partibus vaginae) oblong e 
ovalibm , usque ad 14*5 cm. longis et media in parte 2*5 cm. latis ; 7 — 11 
nervos (singulorum foliormi) continentibus. 

On tliis species I will here make only a few short remarks, as full 
details will be given later on. 

a. It is very closely allied to ScJiizoneura paradoxes Seh. M.,$ the 
only difference being that onr species has the portions of the vagina broader 
and has therefore more veins (indicating the leaflets which by their 
coalescence have formed the vagina) . 

b. As in ScJiizoneura paradoxa the portions of the spathe are some- 
times found burst into the original leaflets : and thus we find it in our 
lianiganj species, but more frequently with only the apex of the spathe 
split as indication to further bursting ; in our figures two leaflets (figs. 1 
and 2.) exhibit this state, and on a future occasion I will illustrate this 
further. 

c. ScJiizoneura paradoxa is a typically Triassic fossil. We may, there- 
fore, consider our species also as Triassic. 

d. The Damuda species is not different from that in the Panchet group, 
which latter I have also designated ScJiizon. Gondivanensis. § 

e. It occurs, therefore, in both members of the lower portion of the 
Gond’wana system, and from this circumstance I derived the specific name. 

f No ScJiizoneura is as yet known from Australia || with certainty, 
and to consider the genus ZeugopJiy llites , Bgt.,<ft as ScJiizoneura , as Messrs. 
T. 01dham ## and H. F. Blanford+f have done, would be merely a sup- 
position, as every one must recognise at once and that very easily the 
great difference between these two fossils. It is also ...incorrect to consi- 
der, as Mr. W. T. BlanfordJJ has done, the Australian JSSfbggerathla as 
? ScJiizoneura , the two latter genera being quite as distinct as the two 

• I give here only 3 little figures as all the other specimens will be figured in the 
Flora of the Damuda Series in the Palccontologia Indica. 

f JFoli ife ro. 

i L. c. pp. 50, 51. Pis. XXIV—XXVL 

§ R. G. S. Ind. IX. 3. p. 66, 

l| I mean from the lower coal-measures, in which marine fossils predominate. 

If Prodrome 1828, pp. 118-121 ; Streleczki, Phys. Descript, of Now South-Wales, 
1845. 

** M. Geol. S. Ind. II, p. 327. 

ft Q. J. G. Soc. 1875, p. 527* 

it Rec. G. S. Ind. IX, 3, 
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former are from one another ; and I think certainly that Mr. W. B. Clarke 
would he able to distinguish a JSfoggerathia from a Bchizoneura or vice 
versa.* 

My opinion about the Australian Zeugophg Hites is that it is rather a 
Zamieae , as it differs in its chief characters from Bchizoneura. 

This latter has, owing to the coalescence of the leaflets into a common 
spathe, or after the dehiscence of the one spathe into two portions, much 
thicker veins, the representatives of the midribs of the originally separate 
leaflets, and the veins are also much more distant and all of equal thick* 
ness, while Zeugophyllites^ has many more veins, which are the venation 
of the leaf itself, this being plainly rather a single leaf than the result of 
the coalescence of several leaflet s.J 

I would consider it as belonging to the genus Zamites , Bgt., or perhaps 
also to some of the IB o do zamites ; these genera are all mezozoic. 

In a paper by Mr. Bronn on the Triassie flora of the Raibler Sehiefer,§ 
on pi. vii. fig, 4, is figured a specimen which is tolerably like the Australian 
Zeugophyllites , only that the veins are a little thicker. 

Bchizoneura and Zeugophyllites are therefore substantially quite 
different, the latter being a single leaf, the former having leaves formed by 
coalescence of several leaflets. |j 

Bchizoneura is especially known from the. Eaniganj field, Jheria 
coalfield, but almost in the same abundance also from the Nerbudda valley 
(upper Denwa valley near Barkundum). In the flora of the Damuda 
group many specimens of this genus will be figured. 

Genus Phyllotheca, Bgt. 1828. 

1828, Brongniart Prodrome, 1828, p. 151. 

The systematic position of this genus is, as I think, in the Uqmseiaceae, 
as the leaf-spathe plainly indicates. I do not see anything uncertain 
about it. 

The most characteristic forms of this genus are known from the Italian 
Oolite. 

* From specimens which I have seen from Australia I have satisfied myself 
that the Australian Noggeruiliia is certainly a Nbggemthia in the same sense as Ptogg* 
ffislopi, Bunb. Sehimper considers Zeugophyllites to he a Cycadeaceae . 

f In my note on the Damuda Flora, B. G. S. India, IX. 3, p. 69, 4 lines from 
Mow, after the words “ seem to belong also to Bchizoneura ” the words “ according to 
Mr. Oldham” have been omitted, as can he seen from the following sentence, wherein 
I plainly say “that I do not know anything* like Bchizoneura from the lower coal-strata 
in Australia.” ' 

t StreleczM, 1. c. p. 250, PL VI, f. 5. 

§ X. Jahrb. f. Min. etc. 1858. 

fl Dana (U. S. Explor. Expod., Geology, p. 715) refers Zuyoytymi* to Ki<gge. 
rathla. 
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The first specimen was described by Ad. Brongniart, # from Aus- 
tralia ; it was the FTiyllotheea australis , Bgt. ; later, Mr. McCoy added the 
Fhylloth. ramosa and Fit. FLooherifi which, however, seem not to be 
different. Subsequently Sir Ch. Bunbury described the Fhylloth . indiea 
from the Nagpur District, J and later still Mr. de Zigno§ described complete 
specimens from Italian Oolite. 

No forms like these are known from true coal-measures anywhere. 

This genus has, therefore, its analogues as well in the upper Australian 
coal-measures as in the Italian Oolite. 

The Australian Fhyllotheca resembles the Italian forms most wonder- 
fully. 

Prom India the real Fhyllotheca indiea , Bunb., was formerly only 
known from the Kamthi group] (Nagpur district). 

But only lately I succeeded in discovering a specimen of Fhyllo- 
theca, Bgt., in the real sense in our Baniganj collection ; it is identical with 
the Kamthi species, and is further evidence that both these groups belong 
to the same horizon. 

Although our Fhyllotheca at first sight seem very near some from 
Australia, they are yet distinct from them in the mode of formation of the 
leaf-spathe in the articula ; our specimens having generally much thinner, 
and therefore more numerous leaflets, which are not grown together into 
so long a tube (spathe) as in some of the Australian specimens, the leaflets 
of which are generally broader: in which respect they agree more with 
those from Italy : the spathe is also longer. 

Incehtje sedis. 

Genus Vertebraria, Boyle, 1839. 

PL XV, Pig. 8, and PL XVI, Pig. 4. 

Amongst Mr. Wood- Mason’s specimens is also numerously represented 
that form which is so common throughout the whole Damiida Series, and 
which was first called by Boyle Vertebraria , but the true nature of which 
has not been satisfactorily made out to date. 

Dr. Boyle‘S mentions this fossil only, without any description. He dis- 
tinguished two species, which I do not consider to be different. The 
one called Yertebr. indiea is the more common type. 

* Prodrome 1828, pp. 175, 152. 

f A. and M. N. H. 1847, pp. 155-157. 

t Q. J. G. Soc. XVII. p. 355, Pis. X. XI. 

§ Plor. form. Oolith. 1856 — 1868. (Only these fascicles are in my hands.) 

[{ Most of the other specimens which are mentioned from elsewhere as FhyUothcm , 
especially from the Baniganj field, and which represent mostly stalks and stems, belong, 
as I think, to the genus Sehizoneura, Schimp., as stem portions, the real Fhyllotheca , Bgt., 
being rather rare. 

* Iflustr. Bot. etc. Him. Mount. 1839, p. 29. Pl. II. 1. 2. 3. 4. 5. 
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The first discussion of this genus we find in McCoy’s paper on the 
fossil botany and zoology, &c. of Australia, # wherein the author especially 
describes Yertebr . Australis , McCoy, which is something like Boyle’s 
Yertebraria radiata from India. But as both species were founded on 
very insufficient materials, and as the figure in McCoy’s paper is the only 
existing one, it would be rather hazardous to draw any conclusions ; and 
yet generally the Austi'alian Yertebraria has both by Mr, Oldham and 
by Mr. W. T. Blanford been taken as identical with our Indian one.f 

McCoy considered his specimen to be very near to the genus Bpliern - 
phjllmi as a form with very short internodia, so that the leaf -whorls are 
very approximate. It is true that it looks at first sight a little like it, but 
I think it to be altogether an accidental preservation of the common form. 

From this consideration Mr. linger quoted the forms of Yertebraria as 
BpJienophyUum ; and from this consideration of McCoy and determination 
of linger I think it has happened that there is mentioned from Australia 
also the genus BpJienopkyllum , no specimens of which have ever been 
described or figured from that country. 

The next discussion of Yertebraria is to be found in Bunbury’s paper 
on the fossil flora of Nagpur, J wherein the author speaks especially of his 
figure 1. c., PL XI. 3, of which he plainly says that it cannot be either 
Bphenophylhm or any one of the Asterophyll iieae\ but that it appears to 
him rather to be the roots of some large plants, and so he concludes — 

“On the whole, then, I am of opinion that the branched specimens from 
Kamthi, which have been taken for Yertebraria were the roots of some plants, 
possibly of Fliyllotheea ,§ Bgt,, that they had probably a woody central axis 
of small diameter, that between this axis and the outer coat or rind there 
was a hollow, traversed at irregular distances by incomplete partitions, which 
connected the outer coat with the axis. 

a The unbranehed specimens were most likely also fragments of root, 
though it is not quite so clear.” This is the extent of our knowledge of 
this peculiar genus. 

I think I will presently he able to make some further remarks about 
this genus, especially about the unbranched form. Such specimens are well 
represented in Mr. Wood- Mason’s collection ; they are mostly pretty 
large, but some of them are branched too, hut in a way other than in the 
specimen discussed by Sir Charles Bunbury. 

* A. and M. N. H. Vol. 20, 1847, pp. 145-147. 

t I have a good, pretty large specimen of Yertebraria from Australia (Bowenfells 
upper coal-measures) before me which is totally different from our forms. As yet Ver- 
tebraria, is quoted only from the upper coal-strata. 

i Q. J. Gk Soc. XYII, p. 338. 

§ In Nagpur it is very likely so, as there YhjUotJicca (in the true sense) occurs 
plentifully, while in the Raniganj field it can belong to another genus. 
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The most instructive specimen is that which I have figured (pi. xv, 
fig. 3.), and it will be sufficient first to discuss this. 

It represents a thickish stem with a branch passing out of it. 

The stem appears at first sight to be of the same kind as Boyle’s* 
Vert ebr aria indiea , but our specimen has the “ middle axis,’ 5 if one can 
so call it, broader. The whole stem shows the seemingly irregularly disposed 
‘ breakings’ on both sides of the axis, but a closer inspection shows that 
they are not so irregular. 

The only difficulty of observation is that the specimens are generally 
very much crushed and have the outer coat destroyed, but the one under 
discussion is better preserved than most others. 

The most important point about this specimen is that the whole surface 
is regularly longitudinally ribbed, in the same manner as the fossil Catamites 
or Fguisetum ; the ribs are rather broad, on the average about 2 mm., 
and are separated by thick lines (or very thin ribs, as one may call them), 
in the same way as is seen in some Catamites of the coal-measures. 

The ribs are in general continuous over a long portion of the stem, 
but on some of the 4 breakings’ there are apparently interruptions of the 
ribs ; the ribs ending regularly in the ‘ breaking’ and the next ribs beginning 
again independently. 

This reminds one very closely of the formation of an articulation in a 
Calamites or, indeed, in the Fguisetaceae in general, and I consider it as 
representing an articulation. Our figure (pi. xv, fig. 8, a. a . a.) exhibits 
these relations very well. 

So far they would agree completely with Calamites or Fquiseimi, and 
as regards the breadth of the ribs, mostly with some of the Triassie forms. 

In these articulations the ribs do not alternate, as they generally do in 
the carboniferous Calamites , f but are arranged as they almost always are in 
the Triassie forms. 

From what I have said about this stem, I am quite certain that it 
belongs to the Fguisetaceae or at least to some order in which the Calamites 
must be placed; which is shown by the ribbed surface and by the articula- 
tions. But how to explain the ‘breakings’ of the stems? They are not so 
irregular as they seem to be at first sight. One thing is certain, that the 
articulations which I have observed on our specimen are just in the c break- 
ings’ ; perhaps this genus was very fragile at the articulations ; but Sir 
Charles Bunbury’s hypothesis could be right too. 

Yet another circumstance must be mentioned, which is of importance 
and could partly explain the ‘ breakings’. Our specimen is also branched ; 

* 1. c. Pl. 2. f. 1. 

f In the true Carboniferous I know of only one instance where the ribs do not 
alternate ; it is in the coal formation of Silesia. 
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but the branch does not grow out from the body of the stem, being 
inserted in an articulation, or at least in a c breaking’, and being joined to the 
main stem by an articulating surface (pi. xv, fig. 8, b.) in the same way as in 
Catamites , and in the Eq%dseta> fossil and living. The branch shows the 
same structure as the main stem, a central axis (?), the 4 breakings,’ and 
the striation of the surface. * 

I suppose this insertion of branches by a special articulation could pro- 
duce in a certain way of preservation foldings or breakings similar to 
those seen in this specimen. 

But still something must be considered. It is known that the rhi- 
zomes in living Eqidseta are constructed in nearly the same way as the stems 
above the surface, but that, when they dry, they contract and shrink 
in different degrees. Our specimen could very easily represent such a 
state of things. 

Another specimen of importance is that figured on pi. xvi, fig. 4. 

It is a thin, compressed stem, which is preserved with the surface, as 
no axis is visible, but the characteristic 4 breakings’ and contractions are 
pretty well marked, so that nobody can deny its being a true Yertebraria, 
Boyle; but what is interesting in this specimen is, that the ‘breakings’ 
and contractions are quite regular, corresponding with the articula and 
internodes of equisetaceous plants. One can count 9 internodes and 
therefore 8 articula, which are pretty much of the same length. The 
articula are well marked by a constriction and a c breaking’ in both adjoining 
internodes. 

The surface is smooth, but on the right side (of the figure) of 
the original specimen are seen in all the internodes several ribs, which seem 
to be interrupted in the place of the constriction, and thus to form an articu- 
lation similar to that which I have already described in the other specimen. 

I can therefore draw, as regards the specimens before me, the following 
conclusions : 

1. Yertebraria was most probably the rhizome of a certain equisetace- 
ous plant. 

2. This is rendered probable by its very frequent occurrence through- 
out all the strata of the Damuda series in an almost unaltered appearance- 
further by the regular striation or ribbing of the surface and the partially 
preserved articulation. 

8. Some of the 44 breakings” may have been produced by the insertion 
of branches in the articulations. 

4. What now about the relations ? there we are obliged to suppose 
that they belonged to some frequent plants. Here in Baniganj it is very 
easy to find the connection, where other equisetaceous plants are so 
frequent, especially Bchizonenra, Sehimp, to which most of the stems 
known here as Fhyllotheea belong, as I think, as stalks above the surface. 
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We should therefore have Vertebraria as rhizome, FliyUotheca* (those 
stems which are called by this name) as stalks, and ScJiizoncnm as the 
leaved branches of one and the same plant. 

5. But I think Vertebraria could have belonged as rhizome also to 
some other plants of other genera or species, and in the Baniganj field it 
could have belonged also to Sphenophylhm, in the Kamthis to the 
Fligllotheea indica (the real Fhyllotheca). 

6. In Australia, in the upper coal-strata, this genus belonged certainly 
to Fhyllotheca too, as it is always associated with it, and no other 
Equisetaceous plant has hitherto been found with it. 

7. But in some localities we do not find it associated with any plant 
to which it could be referred; which, however, is no proof against the 
suppositions I have just made. 

Besides these complete specimens of Vertebraria, a specimen is in 
Mr. Wood- Mason’s collection which more resembles that described by Sir 
Charles Bunbury: it is a branching specimen, -which in reality seems to 
be a rootlet, as Sir Oh. Bunbury explained it ; I have given a figure of 
it on pi. xv, fig. 4. 

From other places we have better specimens of the same kind, in 
which the branching agrees exactly with Sir Charles Bunbury’s description ; 
and I will describe them hereafter. 

The following table is given to illustrate the occurrence of Equisetacem 
in the Baniganj field : — 

* The real Fhyllotheca with a closed leaf-spathe is a peculiar genus. 
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III. General View of the Eqtiibetacejj in the Eantganj field. 


Names of the Species < 
from Haniganj field. < 

Where in 
ether portions 
of the Damu- 
das. 

Europe, 


Trias. 

Jura. 

Australia. 

Class Equibbtacbje. 





Order I. Equmteae , 





Scliizoneura Gondwanensis, 
Fstm. 

Jherria coal- 
field. 

Darnva val- 
ley. 

Very frequent 
also in the 
Panehet 
group. 

Genus : lower 
Trias in the 
Vosges. 
Keuper . at 
Stuttgart 



Pliyllotheca indica, Bunb.... 

Eamthi Beds 
(Nagpur dis- 
trict.) 

■ | 


Genus (real) : 
Italy. 

f 

Genus in the up- 
per coal-beds 
in New South- 
Wales ; the 
same species 
also in Victo- 
ria, here with 
• Tmniopteris ■ 
Baintreei , . Me* 
Cov, which "in" 
Queensland is 
characteristic 
of the mezozoic 
formation. 

Vertebraria indica, Boyle.... 

In all por- 
tions. 

.... 

.. .... 

Genus in Aus- 
tralia, 

Order IX. Galamarim . 





Sphenophyllum trizygia, 
Ung. 

In the Bara- 
kin group 
at Talchii 
in Orissa. 

.... 


From Australia X 
' . havenever seen 
a figure or any 
description. 


II. FXLICE3. 

The remains of ferns in the Damudas in general, and in the Raniganj 
beds in particular, were up to‘ this time no rarity, on the contrary they 
occurred pretty frequently as regards specimens, but as regards variety 
of forms they must be considered to have been very poorly represented. 
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Knowledge of the Fossil Flora in India. 

For only the genus Glossopteris occurred at all frequently, and this 
was the only fern formerly regarded as of any importance, because the 
other forms were of rarer occurrence. 

But now we know that even amongst the older collections were other 
forms of importance, to which last year two others were added from 
Kurhurbali ; and this year Mr. W ood-Mason has added a good number 
of interesting forms, all of which bear a mezozoic habitus, Taeniopteris - 
like forms and ferns with net- venation predominating. 

The studies and works of the most illustrious palaeontologists have 
shewn that the floras of the different epochs have in general special and 
distinctive characters, although these may not be so strictly limited as in 
the faunas, and although transitional forms are very often met with. 

Thus we know that the coal-period in Europe and America, and the 
real lower coal-measures in Australia (Port Steifens, Smith’s Creek, etc.), 
have their own flora, which is characterized by certain Fguisetacece, and 
amongst ferns especially by the Sp h en opt er ides, true JKeuropterides , prevalent 
Alethopterides , Lepidodendron , Cyclostigma , Sigillaria , Siigmaria , etc. 
Forms with net-venation are rare, the true J Dictyopteris and Lonchopteris 
being nearly the only forms of this kind and Taeniopteris being rare. 

The mezozoic epoch, however, is especially marked by these forms with 
net-venation — forms generally different from the genera mentioned above 
from the true carboniferous : we find Sagenopteris , Qheiropteris , Glatlirop - 
ter is, Camptopteris , Ganga'mopteris ; more numerous Cycadeaceae ; fre- 
quently the order laeniopterides, of different types; amongst the Feeop- 
terides we find certain forms, of which many can be united into one group, of 
which Alethopteris Whitby ensis, Gopp., may be taken as the chief represen- 
tative ; and we find on the whole more numerous forms allied to living genera. 

This, however, does not exclude the possibility of a genus like Glossop - 
tens having existed in Australia at a time when carboniferous marine 
animals lived. 

The ferns which Mr. Wood-Mason has brought are for the most part 
of such a nature that one can point with probability to their living allies. 

I -will not here speak more in detail of the ferns, as I have entered 
fully into the subject in my Kaeh and Eajmahal flora in the c Palseontologia 
Indica,’ and will only indicate the palaeontological order of ferns, in which 
I will discuss them ; the best and latest system is to be found in Schimper’s 
£ Paheontologie vegetale’ and is as follows : — 

Order I. — SpJumopterides. 

„ II. — Neuropterides. 

„ III. — Fecopterides . 

„ I V. — Teen iop ter ides . 

„ V. — JD ic tyop ter ides. 

Genera adhue viventia, etc. 
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Of these last I mention here only the order Qleicheniaeeae , which is 
represented in the Rajmahal Hills. 

Of these orders, I, III, IV, and V, are represented frequently enough 
amongst our Eaniganj fossils, if we consider that the mezozoic epoch as a 
whole, .especially the Trias, was rather poor in ferns, much poorer than the 
palaeozoic epoch ; we see, in Europe, that in the Trias, in comparison with 
the Permian and Carboniferous rocks, the forms are rather rarely represented. 
And so it is in India ; and I think this circumstance, that is to say, the 
poverty in variety of forms, together with the very frequent occurrence of 
the geims ScJiizoneura and such characteristic fossils as a single pinnate 
Neuropteris (which is a Triassic type), the genus Voltzia with 2 species, 
Albertia , etc., can be used with far greater effect to bring our Damuda flora 
into contrast with the palaeozoic flora, than the rarity of Cyeads can to 
indicate a break between the lower and upper portion of the Gondwana 
system, both of which are closely allied by the mezozoic habitus of the 
flora in general. 

In Australia the lower coal-measures with prevailing carboniferous 
marine animals must be taken as of that age, although some plants occur, 
which become more developed in the upper coal-measures, where only a 
flora is found which is not contrary to the supposition of a mezozoic age, 
although it cannot be well compared with our Damuda flora. 

When I said that orders I, III, IV, and V, are especially represented 
amongst our ferns, I should have explained that these are only palaeontolo- 
gical orders, which, however, are as well founded on certain characters as 
the living ones. 

Botanists, it is well known, use the fructification, besides the venation, 
as a chief character in establishing their orders and genera. The former, 
however, being rarely found in fossil plants, the palseobotanist is obliged 
to use other constant characters, of which the venation and the shape of 
the leaf stand in the first place, and hence it is that in the same fossil genus 
(for instance, Peco-pteris), we may find represented several living genera, 
which, however, cannot always be recognised, as only in a minority of 
specimens is the fructification preserved, while the typical venation of the 
genus Pec opt eris will always be found indicated. The same we find 
amongst the Taeniopteridesy Piety opt er ides , etc. 

Mr. Ettingshausen # published in 1865 a valuable work on living ferns, 
which is written for the special purpose of showing to what living types 
fossil ferns can be referred or which living forms are analogues of the 
fossil ones. In the present paper I shall have occasion to refer several 
times to this work. 

* Die Parrenkrantor dor Jetzwolt etc. nach dem Flikhcnskelot bearbeitet ; Wien 
I860, ' - V;. • 
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Order SPHEISTOPTERIDES (e».) 

This order is especially developed in the carboniferous epoch, where we 
land forms with leaflets and fronds of the most different shapes. 

The following genera have been distinguished — 

Sphenopteris, Bgt, 

Mymenop hylli l es, Bgt, 

Trichomanites , Bgt. 

Bchizopteris , Bgt. 

But there is no great difference between Mymenophjlliies and Tricho- 
manites, and we already find in Mr. Geinitz’s ‘ Steinkohlen Deutschlands’ 
some Trichomanites ranged with My menophy Hites, also Bchizopteris placed 
with the BpJienopterides . With this I perfectly agree, as I will show 
further on, 

D. Stur (in Vienna) for a long time considered Bchizopteris as belong- 
ing to the JSFeurop terideae. 

The Bp h enop terides have as their analogues in the existing flora 
the genera Gymno gramme, Notochlaena , Gheilanthes , Damllia , Michsonia, 
Anemia , etc. 

Schimper, in his 4 Paheont. veget.’, used these living affinities to form 
as many subgroups of BpJienopieris as there are names of living genera 
analogous to it, as follows : — 

Bphenopteris Gymnogrammides . 

Splienopteris Notochlaenides . 

Bphenopteris Gheilanthides. 

Bphenopberis Favallioides , etc. 

Everybody will acknowledge this to be very reasonable, but it has only 
this one fault, that one is not always able to distinguish all the characters 
by which a species should be ranged with a particular subgenus. 

Schimper distinguishes also a Bphenopteris Trichomanides and My me- 
nophy Hides, which, however, are not far from each other, and which are 
better ranged with My menophy Hites, Gopp. 

For Bchizopteris he establishes a new genus Jthaeophyllmi, as also 
separates some types formerly referred to Bpkenoieris and places them in a 
new genus Mhacopteris, Schimp. 

But some of these are certainly Bphenopteris, although Mr. Stur in a 
recent paper* again uses this name and places it with the Ophioglosseae . 
I, however, think it is much better to keep them with Bphenopteris too, and, 
following Mr. Schimper, to make a special subgroup of Bphenopieris, 
as they show a great affinity with this fossil genus and one otherwise 
would consequently have to place all the others in the living families also. 

* Culmflora dos Malirisch-Sclilesisclieri Dachschiefcrs, Abh, der K, K, Geol. 
Kuichsanstalt in 'Wien, 1875, 
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These have nothing to do with the OpUoglosseae ; I would mention only 
the two carboniferous* species, Bhacopteris Asplenites and Bhacopteris 
R (leonitzensis, Stur ; the. former is a real Sphenopteris, the other is 
certainly a Zamieae belonging to the genus Noggerathia and has already 
been described as Noggerathia intermedia, K. Fstm. J 

Some of those, however, which are placed in Bhacopteris with the 
other types of Sphenopteris are indeed different, and they should never be 
placed with them ; they may have their affinities in the Ophioglosseae, as 
I will show especially on some specimens from Australia from the real lower 
coal-measures which certainly resemble Botryehmm in the shape of the 
leaves. . r 

From the Kaniganj coal-field no Sphenopteris f has as yet been 
described, and I have not met with any specimen with certainty. Amongst 
Wood-Mason’s specimens, however, are several, which on a closer exanii- 
nation turn out to belong to this genus. 


1828. 
1841. 
1850, 
18 55. 
1809. 


Genus Sphenopteris, Bgt. 1828. 

Brongniart, Hist. d. veget. foss. 

Goppert, Gatt. foss. Pfl. I. p. 67. 

Unger, Gen. et Spec, plant, foss. 

Genitz, Verst, der. Sacks. Steinkoklenf. 

Sekimper, Pal. veget. I. 

1873. Peistmantel, Zeitsck. d. D. g. Gesell. 502. seqq. 

1876. Feistmantel, Eajm. Flora, in Pal. Indica. 

Sphexoptebis polxmoepha, n. sp., pis. XVI, Figs. 5—7 & XVII. 
Fronde tripinnata; rhachide primaria ct secundaria late ahtta : minis' 
alternmtibus, sub angulo subrecto e rhachide primaria eggredientibm ; tola in 
Jtonde different ibus ; superioribus semel pinnatis, pinnulis solum pernio 
smuatis aut lobatis, altermnUbm% ; mediis longwrilus, etiam semel pin. 
natis, aut pmnuhs distincte lobato-incms; imis longissimis distincte hi- 
pinmtis , § pinnulis pmnatis, longiorilus ; pinnulis earum pimidanm dm- 
Uculatis ; nereis pvnnularmi primaries e rhachide pinnarnm eggredienlibus 

7Zn“ ' “ ^ 

There are several specimens, which gave me the idea of this form 
.One specimen especially, portions of which are figured on pi xvi 

figs. 0—7 shows the characters of this form plainly. 1 ‘ ’ 

* From coal-measures in Bokemia. 

» *- <~v «, 

t So they aro throughout. ° **“% « given. 

§ iota irons koe modo tripinnata. 
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The upper portion of the frond (pL xvi, fig. 5.) is only bipinnate, the 
pinnae have pinnulse which are only a little lobed ; in the middle portion the 
pinnulse are longer and more deeply lobed, and. we can call them pinnatifid ; 
the lowest are the longest, and again distinctly pinnate, and these second 
pinnulse are again a little denticulated. The veins of the pinnulse pass out 
from the rhachis of the pinnae and send up. the branches to the lobes or 
into the secondary pinnulse and there they are forked. The pinnulse have a 
peculiar arrangement on the pinna; only the lower ones begin with a 
pinnula in the angle of the chief rhachis and that of the pinnae, while of the 
upper ones the first is pretty distant from the chief rhachis. 

Both the chief rhachis and the rhachis of the pinnae are broadly winged. 

These three different states of the frond I observed in one ease on one 
specimen, while in others I found them separated on different slabs. 
But with the assistance of that one specimen, all can be referred to the 
same species ; from this different state of the pinnae and pinnulse in the 
several portions of the frond I have called the species “ polymorpliaP 

Of the other specimens I have figured some portions on plate xvii 
which plainly show the various sizes and shapes of the pinnulse. 

This fern has some analogies. 

First I must mention McClelland’s Fecopt. qffinis , (Report Geol. Surv. 
PI. XIII, Fig. 11 b.) As far as one can judge from the bad figure, there 
pass out from the rhachis of the pinna a pretty strong midrib into the pin- 
nulse (of the first order), and from this midrib a secondary vein passes into 
each distinct lobe of the pinnula (indicating pinnulse of the second order) , and 
here the secondary veins are forked. This agrees quite well with the character 
of the nervation in our Sphenopteris polymorplict , especially in the larger 
specimens, and I have no doubt but that this Feeopteris qffinis of McOlell. 
with great probability belongs to the same fern. The inspection of the 
original specimen, which will be later figured again, confirms my view. 

Amongst other fossil ferns, our species can be compared in some way 
first with that form which was originally described as Feeopteris alata , Bgt., # 
from the Hawkesberry beds in Australia, but which later was ranged with 
Sphenopteris , and recently by Sehimper with Sphenopteris Hymcnophy Hides, 
S chimp. Our species has in common with this the broadly winged rhachis 
and, besides this, the shape of the upper pinnae, but the lower pinnae cannot 
be compared with ours, the secondary pinnulse being not so denticulated. 
Both these species may in the younger states be pretty similar, while differing 
in the older ones. 

The lower pinnulse of our fern resemble rather those of the Feeopteris 
aihyrioides , Bgt.,+ now Sphenopteris athyrioides i Bgt. sp., from the Yorkshire 



858 


O. Feistmantel -—Contributions towards the 


[No. 4, 

Oolite, only that this latter species has no winged rhachis. Thus, our 
fern, presents some points of resemblance to mezozoic forms only, although 
it cannot be identified with any one of them. 

The same species occurs also in the Barakur group at Talchir (Cuttack) 
in Orissa* 

Order PECQPTERIDES (eae.) 

An order which is the most frequent in the whole fossil flora, but 
everywhere are represented, certain types and forms which are characteristic of 
certain strata, although the relations of all to one another cannot be denied. 

In the existing flora we find analogues of the fossil Pecopierides amongst 
the Aspleniaceae , Aspidiaceae , AcrosticJiaceae, and true Pterides ; therefore 
in general amongst the Polypodiaceae , tribe Polypodeae . Only in cases where 
the fructification is preserved, can one determine the family more exactly; 
in other cases we can judge only from, the venation and therefore only gener- 
ally. By this proceeding of course it may sometimes happen that forms of 
the same living genus are taken in the fossil flora as different as long as 
the fructification is unknown ; I may mention for instance the carboniferous 
Alethopteris Serti , Bgt., which is certainly a Pteris , and, again, Loncliopteris 
rugosa, Bgt., which in form closely resembles Alethopteris Serti, only that 
it has a net- venation ; but we know that in the living genus Pteris the same 
relations obtain : for instance, Pteris Schiedeam , Presl., Pt. comans , Forst. 
Pteris polyphylla , Presl. have a net-venation, while Pt. pseudoloncliiiis 
Bory, Pt. nemoralis , Willd., and even the common Pt. aquilina and a great 
many others, have free and forked veins with a similar shape of the leaflets. 

Mr. Ettingshausen in the above-mentioned work has attempted to 
distribute the fossil Pecopierides (as Alethopteris, Pecopteris, etc.) amongst 
the different living genera, as he fancied himself able to do from the venation. 

The chief living genera in which Mr. Ettingshausen saw analogies to 
the fossil Pecopierides are shortly the following : — 

Ptebis, Linn. 

Pteris Serti, Pecopteris Serti , Bgt. (Alethopteris). 

Pt. hnchitiea , Pecopt. loncliitica , Bgt. (Alethopteris). 

Pt. Whitby ensis , Pecopt. Whitby ensis, L. H. etc, (Alethopteris ') . 

Aspbexiitm, Linn. 

Asplen . Badnizense, Pecopt. Badniz ensis, Stbg. sp. (Cyatlieifes). 

Aspl. simile, Pecopt. similis, Stbg., etc. 

Phegopteeis. 

Pheyopt. argibta, Pecopt. arguta, Bgt. (Cyatlieites). 

Aspidiuh. 

Asp. Icmceolatim, Pecopt. laneeolafa, Stbg. 

Hemiteeia. 

Here are to be ranged most of the fossil Cyatheides, etc. 
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Mr. Schimper, in his £ Pal. veget.’, endeavoured to establish a reasonable 
method, which, however, cannot always be used. 

He kept the generic name Fecopteris and joined with it the name 
of the living genus to which he thought the fossil belonged to indicate a 
subgroup : thus, he has Fecopteris Cyatheides , Fecopteris Aspklides , etc. ; 
but besides this, the peculiar genus Alethopteris , Gopp., which differs 
considerably from Fecopteris. But I think it is better to distinguish 
not only Alethopteris , Gopp., but the fossil genus Oyatheites also, and to 
range with Fecopteris only those forms which cannot be united with either 
of these two. 

Genus Alethopteris, Sternberg, 1SSS. 

Fronde hi - vel tripinnata . Fimmlis plerumque integerrimis nonmm- 
qnam dent ieulaiis tota hasi adfixis , saepius hast dilatatis ae connatis , 
rarius subconstrictis , sed ctiam connatis j margine nonnunquam rejlexo 
(soros obtegente ? # ), nervo medio plus mmusve distinct o, ex rhachide eggre- 
diente usque ad apicem continuante , nereis seeimdariis sub angulo subacuto 
egg red lent thus, simplicihns , vel semel (superiorihus) vel his (inferiorihus) 
furcatis , parallelis aut divergent ibusf, ad marginem prodnctis. ( Fructi - 
fica t io fa m iliae). 

Alethopteris is represented in the existing flora especially by forms of 
the genus F ter is, Fhegopteris , etc. Of F ter is I will mention the common 
Fteris aquilina , Fteris arachnoidea , Kaulf., Fteris Smiethiana, PrsL, Ft. 
fiabellata , Thunb., etc. ; of Fhegopteris , Fhegopteris decussata , Mett. 

Prom the mezozoie epoch we find described a good number of species, 
which, however, when compared together show great likenesses as well in 
the shape of the leaflets as in the venation. This has been lately recognised 
and acknowledged by several authors. 

Alethopteris Whitby ensis , Gopp., is the typical form to which a good 
many of the mezozoie forms can be referred, some of them being even 
identical with it, others very closely related. 

Mr. Bchimper (Pal. veget. I. 569) indicated this by speaking of a 
group of Alethopt. Whitby ensis > Gopp.,J to which many species were re- 
ferred. 

* In this case the form agrees with Ptcrls. 

f In my Flora of Kaeh (Pal. Ind. XI, No. 1, 187, p. 22), when giving the 
diagnosis of Alethopteris , I said only “ divergentibus” whereas I should have said 
u parallelis aut diver gentibus.” 

{ When, speaking of Alethopt. Australis , Morr., Schimper says : u Cette four/ ere 
appartient au graupe de V Alethopt. Whitbyenm^ Gbpp,, groups qui par ait dire propre 
an terrain jurassiqueP 

46 
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In my Flora of Each (Pal. IncL XI, pt. 1, p. 22), I also speak of a 
group of Alethopteris Whitby emis, Gopp. (Lindl. and Hutt.), and on p. 27 
enumerate all the species which I think can he brought into any connection 
with it. 

Of our Indian fossils are to be placed here Alethopt. Whitby emis, 
Gopp. (. Alethopteris tenuis, Bgt. sp.), Alethopteris indica, 0. M., Alethop- 
teris Lindleyam , Eoyl. sp. M. Saporfca* has re-established for all these 
mezozoic forms the genus Gladoplilebis, with which they are to be ranged, 
and this author has a Gladophlebis Whitby ensis, Gladoph . Bosserti, etc., 
both of which latter he considers as scarcely distinguishable ; so that I 
was right when I placed the Alethopt . indica, 0 . M., the near relation- 
ship of which to Alethopt . Bosserti, Schenk, cannot be denied,- in the 
group of Alethopt . Whitby ensis. 

Group of Alethopteris Whitby ensis f (Behimper 1869, Feistmantel 1876.) 

Of Mr. Wood- Mason’s specimens one belongs here. 

Alethopteris Liydleyaxa, Koyle sp., PL XX, Fig. 7. 

1869. Fe cop tens Lindleyana, Royle, Ulustr. Bot. etc. Him. Mount. Tab. 2, f. 4. 

1849 — 50. McClelland, Rep. Geol. S. India, PI. XIII. f. 10. a. b. e. 

1845. Unger, Synopsis Plant, foss. 96. 

1850. Unger, Genera et Species Plant, foss. p. 171. 

1861. Schimper, Pal. veget. I. p. 568. 

1876. Feistmantel, Rec. G. S. Ind. IX. 3. p. 76. 

Fronde bi-pinnata ; pinnis patent ihus, rhachide eornm crassiore ; 
pmnulis tota basi sessilibus, attmgeniihus, oblong e- ova l thus, margins integris 
aut sinuatis ; nervo medio usqm ad apicem exmrrente nervis secundariis 
angulo subacnto eggredientibus dichoiomis ;* sporangiis rarnis insidentibus. 
(Feistmantel ex parte ) . 

Eoyle was the first to figure this species ; but he has given no descrip- 
tion ; his specimen, too, could not have been a well-preserved one, but it 
gives at any rate the form of the leaflets. 

In McClelland’s Keport (1. e.) we find added three figures more, which, 
however, are very badly drawn, as also is his Pecopteris affinis (1. c. PL 
XIII. Fig. 11. a. b.), of which fig. 11 must certainly be placed with Aleihop - 
teris Lindleyana, Eoyl., while fig. 11 a. is a bad representation of the 
same fern of which I give figures on pis. xvi. and xvii, and which, as I 
think, belongs to another type of plants, and I have described it amongst 
the Sphenopterides. The worst thing in McClelland’s figures is the veins 
in the leaflets, which are quite unnatural. So it is also with his figures 
of Alethopt. ( Peeopi .) Lindleyana, Eoyl. 

* Pal* Franchise, Veget. fossiles, Jumssiques ot Triasiques, p. 298 et seq. 
f Gladophlebis, Saporta, Pal. Franc. Vug. fuss. J ur, 298. 
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We can, however, still recognize that we have to deal with an Alethop - 
teris, Gopp., as some of the originals are still in the Museum of the Geolo- 
gical Survey. 

Mr. Oldham* from the first compared this Alethopteris Lhulleyana , 
Eoyle, with Fecopteris Australis , McCoy. I think there is an analogy 
in so far as they both belong to the same mezozoic group. 

Schimper has recentlyf described this species as Alethopteris Find- 
leyana , EoyL, between Aleih . indica , 0. M. and Aletkopt. australis , Morr., 
and says of it (p. 569), “ Cette espece parait egalement appartenir aw group 
de V Alethopteris Whitby ensis, etc.” 

The figures of Eoyle and McClelland were all taken from sterile fronds. 
Amongst Mr. Wood-Mason’s specimens is a fructificating* pinna, which 
in the form of the leaflet agrees perfectly with that of Feeopt. Findley ana, 
Eoyle (1. c.), so that I do not doubt but that I have this species before me, 
and I must consider it as a fertile frond of Fecopteris Findley ana , E. 

It is only a fragment of a pinna with 4 pinnule on each side. The 
form of the leaflets besides agreeing with Eoyle’s figure (1. c.) shows 
also a similarity to certain forms from the Eajmahal Hills which I 
consider to belong to the Alethopteris indica , 0. M., and of which one 
specimen -will be figured on PI. XXX YI of the continuation of the Eajmahal 
Flora, now in the press and shortly to be issued. 

The specimen under discussion is the second instance of a fern found in 
fructification in the Eaniganj field J ; fructificating ferns are as yet very 
rare, and we know besides these two specimens only Glossopteris indica 9 
Schimp., from Kamti (Nagpur district) with fructifications preserved. 

The rhachis of the pinna is pretty thick, the pinnulee broadly ovate, 
connected at the base, with a slightly waved margin. 

The chief veins fine, as also are the secondary ones, which seem 
forked ; the sporanges inserted on the secondary veins, on the surface of 
the pinnula, about midway between tbe midrib and the margin. 

There are generally from six to eight sori in each row. 

From the manner of fructification and from the shape of the leaflets, 
we could perhaps trace an analogy between our species and some forms of the 
genus Foly podium , perhaps Foly podium spectabile , Sprengel (Kaulf.), Foly - 
podium coneinmm , Presl. (and others), Foly podium submargimle , Sprengel, 
Folypodmm amp him , Presl., and other species. (Some of these are also 
described as Fhegopteris .) 

* Mem. G. S. Ind. Yol. II. p. 328. 

f Pal. vcgct. I. pp. 568, 569. 

% A fructificating pinnula, as I suppose, also of Alethopteris (Feeopt. J Lhulleyana is 
amongst McClelland’s originals, hut was never mentioned. 
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Amongst fossils the non-fructi Seating frond can be compared, as I 
have said, with some fronds of our Alethopteris indie a, 0. M., from the 
Bajmahal Hills. 

Alethopteris comp. Whitbyensis, Gopp., PL XXI, Figs. 6, 6a. 

Two pinnulse of a fern which I can only place with this species, as they 
are so near that I do not think it advisable to separate them. 

Our pinnuhe are more closly allied to Brongniart’s Pecopteris tenuis * 
from the Yorkshire Oolites ; but in my Kach Floraf I have shown all the 
species which are synonymous with or related to this Alethopt. Whitby ens is, 
Gopp., and amongst them Pecopt , tennis , Bgt., is the first. There is 
nothing peculiar in the occurrence of this species in our Eaniganj Series, 
since we know that the fossils of this group are more closely related to 
one another than was formerly thought, and since Sapor taj has shown that 
this Cladophlehis Whitby ensis, Gopp., and Cladophlebis Rbsserti , S chimp., 
(a Bhsetic form) are almost identical. To the Pecopt. Posserti ( Clado - 
phlebis ) our Alethopt. indica, 0. M., from the Eajmahals is very closely 
allied, and to this latter again the Alethopt. Lindleyam , Hoyle sp., of the 
Eaniganj Series ; and now we have the Pecopt. tenuis , Bgt., identical 
with the Alethopt. Whitby ensis, Gopp. 

Type Phegopteris , Mett. . 

There is a very big specimen of a fern which from a paleontological 
point of view is an Alethopteris. But a closer examination shows that 
the specimen has a very close relation in the existing flora, and it is amongst 
the Aspidiaceae with single secondary veins. 

There is the genus Phegopteris , which is in some forms almost identi- 
cal with our fossil, our Alethopteris agreeing especially with Phegopteris 
deeussata, Mett. I could at once establish on this specimen this living 
genus in the fossil flora, hut in conformity with the palaeontological 
classification, I retain the generic name Alethopteris , using Phegopteris to 
form the specific name, and placing this new species in the type Phegopteris . 
This fossil is, therefore, especially of interest as so closely resembling a living 
genus ; but there are some differences, as we shall see in discussing the 
species. 

Alethopteris Phegopteroides, n. sp., PL XVIII. 

Provide valuta , bipmmta ; rhachide crassa , pimctulata ; pinnis sub 
angwlo subrecto e rhachide eggredi&ntibiis, rhachide earum crass iore ; pin- 
nis mediis longissimis basin apicemgue versus attenuantibus ; pinnuJis oblon- 

* Hist. d. veget. foss. PL 110. f. 3. 4. 

t Kaeh flora in Pal. Indica, Ser. XI. 1. 1870, pp. 22—25. 

I Veget, foss, Terr. Jur, de Prance, p. 298 et seqq. 
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gis ineurmtis maccime approximatis, omnibus aegualibm oblique insert is ^ 
primis solum verticaliter adfixls et panlo latioribus , omnibus ad bases 
Gonwiis ; nervo primario pinnularum distincto ad apicem promoto ; nereis 
secimdariis singulis sub angnlo acuto eg gradient ibns , Kructijt cat tone non 
obvia. 

A big slab o£ shale contains two fronds, besides smaller fragments, of 
this interesting fern. 

The chief characters which are to be observed are in the pinnulse ; 
these are oblong, closely set, a little incurved and oblique to the rhachis of 
the pinna, only the first pinnulae near the chief rhachis being vertically 
inserted, and a little broader than the others, so that they are distant from 
them ; the midrib is pretty thick and reaches to the apex ; the second- 
ary veins are single, passing out at an acute angle from the midrib ; the 
lowest two in that portion of the pinnula which is directed from the chief 
rhachis are arcuate, the rest being quite straight. 

The pinnae are longest in the middle of the frond and are shorter 
at base and towards the apex. The chief rhachis pretty thick. 

I have figured two portions of the specimen ; one of them shows two 
pinnae, which are entire, with the end leaflets. Two other figures illustrate the 
disposition of the veins and the bases of the pinnuke and the top portion. 

From this we see plainly the relation with the Aspidiaceae and espe- 
cially with Phegopteris, of which Phegopteris demssaia is the nearest. 

One sees well in our specimen the triangular empty spaces between 
adjoining pinnuke, where these are connected : these contain no veins. 

This type of fossil is quite peculiar, and I do not know any form 
in the palaeozoic strata at all analogous to it. 

But on the other hand there is in the Trias a form which was first 
described as Pecopt. Stuttgardensis , Bgt., # hut later by Schimperf was 
placed in a new genus Lcpidopteris (in the Pecopterides). 

On Brongniart’s figure, which, however, is not quite distinct, one sees 
very distinctly the single veins arranged in a similar way to our specimen, 
but I think the shape of the leaflets is different, as they are a little longer 
and not so incurved, and they are also more deeply separated, but I do not 
know if the punctation of the rhachis can be considered as a sufficient 
character, as all ferns present it more or less. 

Into this genus Lepidopteris , Sehimper placed also the rhsetic form, 
Asplenites Ottonis , Schenk, as Lepidopt. Ottonis , Sckimp., of which we find 
near relations amongst the Bajmahal fossil plants. 

I think the Pecopteris arguta, Bgt.,J from the coal-measures, belongs 

* Histoire d. veget. fossiles, 1820, PI. 130, f. 1. 

f Pal. veget. I. p. 572, PI. XXXIV. f. 1. 

{ Brongniart, Hist. d. veget. loss. PL 108, £. 3. 4. 
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to the same type of fossils, but our species is much more nearly allied to 
the living Phegopteris than to any fossil species, 

Order T^NIOPTEBIDES. 

In my preliminary 4 Note on the Flora of the Damuda Series’ * I have 
already pointed out that the Damudas are by no means without a Taeniop- 
teris , but that, on the contrary, forms of this order had been known for 
several years from these rocks ; they occur especially in the Ivamthi 
and Eaniganj groups (both of which, however, are of the same horizon), 
and also in the Barakur group. 

The majority of the Taeniopterides belong, as we know, to post- 
palaeozoic epochs, the mezozoie epoch being especially rich in species of 
this order. There are, it is true, some forms in the Permian formation, but 
these are very rare and scarcely of any importance, while in the mezozoie 
they are frequent. 

In the occurrence of this genus in the Damudas, I see a connecting 
link between the lower and upper G-ondwanas, as in these latter (Bajmahal 
Series) analogous forms are very frequent. 

Brongniartf knew only the one genus Taeniopteris , but since his day 
other discoveries have been made, so that Schimper in his 4 Paheont. veget.’ 
could give a pretty complete division of this order. 

In my Kach flora J I have given a close discussion of this order and need 
therefore only shortly indicate here Schimper’s division ; he distinguishes : — 

1. Taeniopteris, which he restricts to the few palaeozoic forms. 

2. Macrotaeniopteris , Schimp. especially mezozoie forms ; of Indian 
specimens belong here the greatest part of the broad-leaved forms from 
the Bajmahal Hills and besides these some forms from the Ivamthi, Rani- 
ganj, and Barakur groups. 

8. Angiopteridium, Schimp., a mezozoie type, to which especially 
some of the Bajmahal species belong and perhaps one from the Kamthis. 

4. Oleandridiwm , Schimp., begins in the mezozoie epoch. We have 
one species from Kach. 

5. Danaeopsis , a Triassic form, but here found, as I think, in the 
Liassic Bajmahal group. 

Marattiopsis , Sell., and Danaeides , Schimp., are of no interest for us. 
From this division the living affinities are plainly seen, and they particularly 
are — 

Aspidimn Nidus for Macrotaeniopteris . 

Angiopteris for Angiopteridium . 

* Hoc. Goo! Surv. IX. 3. p. 74. 
f Prodrome and Histoire, 1828. 
t Pal. indica, XI. 1. 1876. 
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Oleandm for Oleandrulmm . 

JDanaea for JDanaeopsis, Heer. 

From our Baniganj Series we have to deal only with. MaerotmnI 
opteris. 

Genus Maerotseniop-teris, Sehimper, 1869. 

Sehimper, Palaeontol. veget. I. p. 610. 

Krondibus simplicibus , speciosissimis, plus minus elongato , obovatis, 
obtusis vel acuminatis nonnunquam eiiam apice emarginatis , . integris , retro 
irregulariter pinnatifissis , interdmnque denticnlatis . ( Kructificatione Aspi~ 
diacearmi , Schirnp.) 

With this genus Mr. Sehimper placed all the broad-leaved mezozoie 
forms which are allied to Keottopteris JSFidus. 

Our broad-leaved Taeniopterides from the Bajmahal Hills belong to 
this genus. 

To the palaeozoic forms Sehimper would restrict the generic name 
Taeniopteris , Bgt., in which he is, as I think, quite right, although there 
is one species in particular, Teieniopteris ahiormisf from the Permian in 
Saxony, which has nearly all the characters of Macroiaeniopteris , Schimp., 
the only difference to be detected being in the very close- set veins. 

In a paper on the Taeniopterides from Chemnitz in Saxony, f Dr. Sterzel 
has redescribed the Taeniopteris ahiormis, Gutb., and has found that 
this species is very closely allied to several mezozoie forms, amongst which 
are the Macrot. gigemtea , Schenk., and our two Bajmahal species Maerot. 
lata , Oldh. Morr., and Macrot . Morrisi , Oldh.J Dr. Sterzel considers, there- 
fore, this Permian species also as a Macro taen iop ter is and as a precursive 
form of several of the mezozoie species. 

The relations of our Bajmahal species with the Bhsetie Macrot . 
gig anteci, Schenk., I have already pointed out in my first note on the fossil 
plants from the Bajmahal group (Bajmahal £Lills) . § 

MACEOTiENioPTERis Damoides, Boyle sp. (McClelL) 

Pl. XIX, Figs. 1, 2 & XXI, Fig. 1. 

1839. Glossopteris dameoides , Boyle, Illust. Bot. etc. Him. M. Tab 2. 

1849-50. McClelland, Bep. Geol. Surv. India, XY, £ 1. 

1370, Feistmantel, Botes on the several floras in India, 

Bee. Geol. Surv. Ind. IX. 3. p. 74. Ibid., IX. 4. 

Kronde speeiosa , oblongo-ovata, apice obticse acuminata , bet si attenuata 
obomta , distinct e pedicellcita, ad 34 cm. long a et 10 cm. lata , subcoriacm ; 

* Gut bier, Yersteiner ungen des Bothliegenden in Sachsen, 1849, PI. YII. f. X. 2. 

f Ueber die Tamiopteridea von Ohemintz in Sachsen X. J. £. M, Geogn. 1876, 

% This however only partly. 

§ Bee. G. S. Ind. IX. 2. p. 86. 
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rhachide mediocri striata ; nervis secundariis sub angulo sub erect o e rha« 
chide eggredientibus , ibsque ad 1*5 mm. distantibns , marginem versus paulo 
incurmtiSy crassmsculis ; simplicibus et furcatis alternant thus, far cat io jig 
diferentibus in partibus longitudinis nervorum exhihita. 

The species was first described by Eoyle (1. c.) as Glossopteris 
danaeoideSy although there is not anywhere the slightest anastomosis of the 
veins, which on the contrary are all parallel and diehotomonsly forked. 

This fern belongs undoubtedly to the same species which McClelland 
later described as Taeniopteris danaeoides also from the Kaniganj (Burdwan) 
coal-field ; ..but his figures (PL XY 1, la, 16) are very incorrect, especially 
the enlarged portion (Fig. lb ) . But we can at any rate certainly conclude 
from them that this Taeniopteris w r as found a second time in the Baniganj 
field, as McClelland’s specimens do not differ from those of Boyle. Later 
the same species has been brought by Mr. Hughes from the Jherria 
coalfield, where, as Mr. Hughes assures me, it is pretty frequent, though I 
can find only one specimen in our collections; — and now Mr. Wood- 
Mason has brought pretty numerous specimens of it from Baniganj, and 
his statement is that he brought only the very best, while he left behind 
great numbers of fragmentary ones. Also in the Barakur group in the 
Eajmahal Hills (near Burgo) the same species has occurred. 

Taeniopteris is, therefore, as is seen from this examination, not want- 
ing in the Baniganj field and from the Damudas generally, the more so 
if we consider that from the Ivamthis also several specimens are knowr^ 

I have figured two specimens and two enlarged portions ; the two figures 
complete one another, one being the basal, the other the apical portion. 

The chief character of this species is the very distant veins ; these 
pass out from the rhachis, which is proportionally thin, at nearly right 
angles, and run almost straight to the margin, where they are a little 
incurved ; the veins are about 1*5 mm. apart ; simple and forked veins 
alternate ; the furcation does n8t follow any constant law ; some of the veins 
are forked at the very base and may he forked again, others more towards 
the middle, and others quite close to the margin. 

The apex is obtusely acuminate ; at base the frond is ohovate and 
apparently pedicellate. 

The biggest frond is 10 cm. broad and must have been at least 
84 cm. long. 

By the great distance of the veins apart this species differs from 
all others, but most approaches that from the Eajmahal hills which 
Messrs. Oldham and Morris described as Taeniopteris nmsaefblia but 
which is, as I think, barely distinguishable from Taempt. lata , 0. M. ; the 
only differences detected by Mr. Oldham being the slightly more distant 
veins and the more coriaceous consistence of tile frond. 

* Eajmahal Flora, Pal. Ind. 1862, PI, IY. £. 1. 
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But these Bajmahal species approach on one hand pretty nearly the 
Bhsetic Maerot. gig ant ea, Schenk, # on the other hand those forms from, 
the Kamthis which I have lately briefly described as Macro t. Keddeni 
Fstm.,f and which are all to a certain degree related to that Permian 
Tamiopt. abnormis , Gubb., of which I have already spoken. 

These species are all based chiefly upon the different distances apart, 
the formation, the direction, and the thickness, of the veins, and if we 
compare all together, then we have the following table : — 

1. Macro taeniopteris danaeoides , McClell., with the most distant veins, 
nearly straight. 

2. Macro taeniop teris gig ant ea, Schenk., and the Bajmahal species, 
Maerot . lata, 0. M. and Maerot . musaefolia , O. M., with veins almost 
equally distant. 

3. Maerot . Keddeni , Fstm., with pretty close veins, a little oblique. 

4. Taeniojpt. (Macro taeniop b ) abnormis , Gatb., with very close and 
almost straight veins. 

For us it is a great satisfaction to find the genus Macroia eniop teris 
so frequently represented, as Mr. Oldham to the last maintained that 
no Taeniopteris are in the Damudas, $ and in a letter to Mr. W. B. 
Clarke, which this latter gentleman has published in his ■ Bemarks on the 
■Sedimentary formations in New South Wales,’ 3rd Edition, 1875, p. 29, § 
Mr. Oldham maintains that in the Panchet group also no Taeniopteris 
has been found, although it occurs. 

Amongst all the numerous specimens not one occurred which showed 
any trace of fructification, so that it cannot be decided with certainty 
to which living genus the species should be referred, but as far as can be 
judged from the form of the leaf and from the veins I would refer it to 
some form of Acrosticlmm , for example, Acrosticlmm Jigbridum , Bory, 
Its fossil allies have been already indicated. 

Maceotjsniopteeis sp. 

Another specimen of Macrotaeniopteris occurred ; but it unfortunately 
is so badly preserved that it cannot be figured nor any exact descrip- 
tion of it given. It is only a portion of a leaf- surface, no rhachis being 
preserved. 

* Schenk, Flora des Grenzschichten, Tab. XXVIII. p.146. 

f Records G.'S. Ind. IX. 4. 

% In Mem. G. S. Ind. II. p. 329 he said so quite plainly. 

§ In the Mines and Mineral Statistics of New South Wales, 1875, . where Mr. W. 
B. Clarke’s Sedimentary formations, etc., is included, page 175. 
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It shows that the leaf was much bigger than those of the species just 
described, and that the veins are much closer together and are not so straight 
and stiff as in Macro taeniopteris Feeldeni , Fstm. from the Kamthis, 
so that I would not venture to identify it with this species. 

I mention this specimen only to show that another kind of Macrot - 
aeniopteris also occurs at Raniganj besides Macrot. danaeoides , and I am 
sure that further investigations will furnish more fossils of this kind. 
These Macrotaeniopterides establish a palaeontological relation between 
the lower and upper portions of the Gondwana system. 

Type Yittaria , Swartz. 

Genus Palseovittaria, nov. 

On pi. xix, fig. 3 is figured a splendid specimen, which from the charac- 
ters of the veins must be considered a fern. There is a distinct midrib 
( rhctchis , costa ) in the lower part of the frond, pretty broad, becoming 
thinner upwards and vanishing completely in the apical portion. 

The secondary veins pass at very acute angles towards the margin, 
where they are a little incurved ; they are single and forked as in 
Taeniopteris , but the specimen cannot be placed with this genus, and 
recalls, as Dr. Kurz informs me, in this character the nervation of the 
living genus Yittaria only, so that I use for our fossil the generic name 
Palaeovittaria . 

Diagnosis. — Frondibus simplicibus , o b long a to - o va lib us, costa apicem 
versus evaneseente . Nervis secundariis sub angulo acutissimo eggredienti - 
bus. Nermtio Yittaria. 

There is only one species, which I call 

P ALJEOVIT TA3JIA. Ktjrzi, n. sp>., PL XIX, Figs. 3 — 4. 

Frond ibus aggregates, simplicibus , oblong at o-o vato-spa ik til a t is, margine 
integris, nonnunqimn apice excisis, nervo medio (costa) infer tore in parte, 
erassiore, dimuliam partem versus emneseente ; nereis secundariis sub angulo 
acutissimo e rhaehide esemit'ibus, ' in parte apicali radiantilms, simplicibus 
ct fur cat is ; marginem versus incur vat is , sequent e precedentem ea in parte 
~ ailing ente. Fructifca tione non ob via. 

About 9 fronds come out from a common point ; they are generally 
oblong-spathulate, entire on the margins, but they are sometimes deeply 
emarginated and therefore bilobate at the apex. 

The chief characters are in the midrib and in the secondary veins ; 
the former is well developed and distinct in the lower portion of the leaf, 
but in the upper portion this vein vanishes, booming dissolved in the secon- 
dary veins. 
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The secondary veins pass out from the rliachis at a very acute angle 
pretty straight towards the margin, where they are incurved. In the 
apical portion, where is no midrib, the secondary veins radiate fan- wise. 
The secondary veins are alternately single and forked; the furcation 
occurs at different parts of the length of the veins, all of which are 
regularly equally distant from one another. I cannot observe any distinct 
peduncle ; the leaf becomes more attenuate towards the base and the rhaekis 
thicker, until at last only the latter remains. 

It seems certain that the aggregation of the leaves is not due to an 
insertion on a common stalk, but rather to associated growth out from 
the rhizome. As I have said, this form has no analogue in any existing 
fern except Yiitaria , where also the rliachis vanishes towards the apex 
and the secondary veins pass out at a very acute angle from it ; the only 
difference being that our fern has many more secondary veins, and that 
the frond in proportion to its length is much broader. I have obtained 
from Mr. Kurz a good collection of Indian Yittariae for comparison, 
and of these the Yiitaria intermedia from Java comes nearest to ours. 
But amongst the American forms are some still brpader ones, which would 
come still nearer. 

Amongst fossils nothing is as yet known at all like our fossil plant. 

If we take the single leaf and consider only its shape and the general 
disposition of the veins, then we find an approximate similarity in Sagenop - 
ten's, but here the leaves come out from a common stalk and the secondary 
veins anastomose so as to form a net- venation. 

Amongst the Taeniop ferules we find scarcely any similarity, as all these 
have a rhaehis continuous to the apex of the frond, and the angle at which 
the secondary veins pass out from it, as for instance in Taeniopteris Morris i 7 
Cldh., # or in Fhyllopteris plumuta, Sap.,f far less acute than in our fossil. 

IY. — DICTYOPTERIDES. 

Tliis order includes all ferns with net- venation. This is again only 
a pahuoiitologieal order, for in the same living genera are forms with 
forked, as well as with netted veins, for instance, in Kteris , A&pleniuni , etc. 

But there is yet a peculiarity: it is that most of the ferns with 
net-venation occur in the mezozoic epoch, without any corresponding forms 
with free Veins, while in the paleozoic epoch the ferns with net-venation 
are very rare, those with free veins predominating. In the palaeozoic we 
have mostly only lonehopteris, Bgt., which has its analogy in Alethopteris , 
and Bictgopteris with complete analogy in Neuropteris ; so that the order 
I) id gopter ides (eae) can very fairly be considered to be a mezozoic one. 

* Oldham and Morris, hajrnahal Flora, Pal. Indica, 1862, PL III, f. 1. 

f Saporta, Yeget. loss, do France (Faliuout. Franc aise) , PL LXXII, L 8. 
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There are a good many genera which to a great extent have living 
analogies, and those sometimes very close. 

In Schimper’s 4 Paheontologie vegetale,’ p. 787, we find the whole 
sequence of genera which at that time were known ; 15 genera being 
enumerated. 

Of these two occur in our Baniganj Series. 

But to Schimper’s list must be added, Gangamopteris , McCoy, first 
described as Gy cl opt er is, but having also a net- venation. 

To this genus belongs also that fossil from the Talehir -which until 
recently was generally quoted as Gyclopteris , but which lately I described 
as Gangamopteris cyclopteroides ; of this genus I will describe another 
species in this present paper. 

Genus Belemnopteris, nov. 

. 'Fronde simplici late sagi itaefo liosa pedunculate Nervis primariis 
tribus , medio crassiore , ceteris anastomosantibus , 

Amongst Mr. Wood-Mason’s specimens are two, of which one is 
tolerably complete and * has an arrow-like shape, with 8 chief veins, one 
stronger passing into the leaf, two others a little thinner into the two 
basal lobes ; the other venation is netted. 

It strongly reminds one of some living ferns. 

1. First we have Gymnogramme sagiitata a Polypodiaceae which 
formerly was described as Hemioniiis sagittate,, Fee., with which the 
JSemio7iitis cor data, Hook, and Grev. (Hemionitis cor difolia y Boxb.),f is 
identical ; of this later Mr. Kurz has lent me specimens from Dacca. 

With this fern our fossil has little more than the shape of the leaf and 
perhaps also the primary veins in common, while in the net -venation the two 
are rather different. 

2. There is another fern with which our fossil can be compared, 
especially as regards the net-venation : this is JPteris sagittaefolia , Baddi $ ; 
this fern is narrower than ours, but the disposition of the 3 primary veins, 
and the net-venation particularly, agree well with the same in our fern. 

Of course, only the fructification can decide to which of these two 
our fossils should be placed, but as none is to be seen and as our fern cannot 
be identified with either, on the contrary, presents characters of both, I 
consider myself justified in establishing a new genus. 

It is of very great interest (1st) as it is a form so closely allied to 
living ones, and (2nd) as it is a fern with a net-venation. 

* Bee Ettirigshausen, Farrenkrauterder Jetztwelt, etc., 1865, p. 59, PI. XXXI, f. 9. 

f See Beddome, Indian ferns (of South India), PI. LII. p. 18 ; also Lowe, Ferns, 
etc., Vol. VII, PL XXXVIII, p. 93. 

t Ettingsliausen, 1. c., p. 104, Pl. LXXI. f. 3, 
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Belemnopteris Woor-Masoniana, n. sp., Pl. XX, Pigs. 1 — 2. 

Fronde simplici , late sagittaefolia , apice obtrna , margine integerrima , 
10*5 cm long a ^ lobis obtuse acuminatis longioribns (5‘3 cm longis) ; 
nervis primariis tribus ; uno crassiore infolii superjteiem excurrent e , duobus 
aliis tenuioribus, in lobos eurrentibus , omnibus tribus apicem versus 
attenuantibus ; nervis secundariis sub angulo subacuto eggredientibus , 
tomosantibus , retia plerumque hexagonalia , sec? etiam polygonalia , formcm- 
tibibs . Fructfcatione ignota. 

Of the relations of this fern I have already spoken when discussing 
the genus ; they are only in the living flora, nothing like it being known 
amongst fossils. 

The frond is simple, is shaped like a broad arrow, at the apex obtuse ; 
the margin entire, slightly arcuate, the total length 10*5 cm ; the basal 
lobes obtusely acuminate, pretty long (5*8 cm.). The chief characters lie 
in the veins : there are three chief veins, one passing into the surface of 
the leaf, the two others, a little thinner, into the two basal lobes. 

The secondary veins pass out at a subacute angle so as to form a net- 
venation with hexagonal or polygonal meshes. 

This is one of the finest specimens in Mr. Wood-Mason’s collection. 

Genus Gangamopteris, McCoy, 1875. 

I have already had occasion to mention this genus in my first note on 
the Damuda fossils, # when sj)eaking of Gangamopteris cyclopteroides from 
the Barakars being identical with the species in the Talchirs. 

In another paperf I have described another Gangamopteris from the 
Kamthis as Gangamopt . Hughesi , which is different from, though closely 
related to, the species from the Barakars and Talchirs, a wider venation 
constituting the difference. 

I now describe a third, differing from both of these by its very wide 
net-venation. 

I think it will not be considered useless and superfluous to repeat 
that this genus Gangamopteris occurs in true mezozoic rocks in Victoria, 
and that nothing of the kind is as yet certainly known from the lower 
portion of the New South Wales coal-strata. 

Our new Gangamopteris is again a form to which some analogies 
are to be found in the living flora. 

m ■ 

Gangamopteris Whxttiana, n. sp., PI. XX, Pigs. 8 — 4. 

Fronde simplici , late ovato subrhomboidali inaeg uilaterali, integer - 
rima, obtuse acuminata ; costa nulla , sulco medio tantum indicata ; nervis 
ceteris omnibm e basi duobus in directionibus marginem versus radiant thus, 
omnibus anastomosantibus , retia valida, oblonge hexagonalia cmt polygo - 
nalia formant thus. Fructifcatione non obvia. 

* Bee. G. S. Ind. Vol. IX. 3. 


f Ibid., IX, 4. 
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I name this fine species (of which two specimens, both of them figured, 
are in Mr. Wood-Mason’s collection) after Mr. Whitty of Kurhurbali, who 
last year increased our knowledge of the Kurhurbali plants by four very 
interesting species all on the same big slab of shale. 

It differs from both those already described by me, as well as from 
all described by Mr. McCoy from Australia. 

Our specimen shows a broadly ovately subrhomboide frond, wdiieh 
besides seems obliquely shaped ; the apes is obtusely acuminate ; there is 
no midrib as in this genus generally, this being indicated in the middle only 
by a slight furrow, from which the secondary veins pass in two directions 
towards the margin, which is entire ; the secondary veins all anastomose 
and form large oblongiy hexagonal or polygonal areoles, larger than in 
any known species of the genus ; the areoles are largest in the middle, 
becoming smaller towards the margin. 

Fructification not observed. 

This very fine fern has an apparent analogy to the living genus An- 
trophy uni, and to those forms of it which have no midrib ; and there are 
amongst the Indian living Antrophyim some species to which our fossil 
can be compared. I refer especially to Antrophyim latifoliwm , Bl. # , 
from the Khasya Hills, of which Mr. Kurz has lent me several specimens 
for comparison. I think this is the only fern to which our fossil can be 
referred. If this be right, it may well be doubted whether the other two 
species of Gangmiopteris should he referred to the same living forms ; it is 
rather possible that this genus also is only a palaeontological one, for both 
the other species of it have the leaves differently shaped, although the 
disposition of the veins in them is similar. 

Genus Glossopteris, Bgt., 1828 . 

Jdrondilus simplicibm (?), elongato spatlmlatis, apiee ohinsis vcl acu- 
mimtis, “ costa usque ad apicem contmmnte nereis secimdariis cmasto- 
mosantilms. 

This is the famous genus which has caused so much, •confusion in the 
determination of the age of our Damuda Series and the Australian coal- 
strata. 

As I have prepared a monograph of it, I will only briefly speak of 
it here. * 

a. In Australia Glossopteris is known from rocks (the Australian 
coal-strata) wherein several strata are to be distinguished; the lowest of 
these is marked by a numerous marine fauna of generally carboniferous 
alliances. With these some forms of Glossopteris occur, though rather 
rarely. 

* Beddome, Ferns from British India, etc., Part XII, PI, CLXXVI. 
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h. In the upper coal-strata no marine fauna is found. Glossopteris is 
very frequent, and is associated with other plants with no carboniferous 
characters at all. 

e. Below the lower portion of the coal-strata is a formation with a true 
lower carboniferous flora and the same marine fauna, of which no trace is in 
the upper (Newcastle) coal-strata. 

d. From this it would follow that the lower coal- strata, with marine 
fauna of carboniferous age, had been a long time deposited, or that the 
carboniferous period had passed away, when the upper coal- strata were 
formed, or when that period began when Glossopteris was especially 
developed, with other plants which contrast with those of the lower 
portion. 

When later the Glossopteris was found frequently in the Damuda 
Series, these were at once compared with the Australian lower coal-measures, # 
although no trace of any marine organism had ever been found in them, 
and only a flora occurred which was opposed to such a comparison. 

I think our Damuda Series, containing only a flora, cannot be com- 
pared with the lower Australian coal-strata at all, which contain hardly 
anything but a marine fauna. 

Such transitional forms as Glossopteris in Australia w r e And here in 
India also. 

So in the Damuda Series and the Panchet group the same Sclrizoneura 
Gondwanensis . 

In the Bajmahal group and in the Jabalpur-Kaeh group are the same 
two species of Ftilophgllum , Mon*., and yet there is a difference in age. 

In the Salt Bange in India we And in the carboniferous strata on the 
one hand the Devonian genus Goniatites , on the other the mezozoie genera 
Fhgllocems and Ceratiles . 

In the Trias of the Salt Bange we find again the same JBellerephon 
(a purely carboniferous genus) which in the carboniferous limestone is 
already frequent, and yet all these strata are different. 

So is it ip. Australia too, Glossopteris survives from the lower coal- 
strata in the upper ones, the former being characterized by a marine fauna. 

Here in India it is also of no dii*ect iiifiuence on the determination 
of age, while the other plants with which it is here associated certainly 
are ; it indicates of course only for the whole Damuda Series the same 
age, as no animal fossils contradict. 

But yet another point must he mentioned: most of our species of: 
Glossopteris are different from those of Australia, and all the other plants 
in oiu* Danmdas are much more closely connected with European forms 
than with any in Australia. 


* T. Oldham, Mem. <*. S. Ind. II. 
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I have reported on this subject in my first note on the Damuda fossils,* 
and have done so recently more at lengthf ; so that here I will be very 
brief. 

1. We must acknowledge the existence of Glossopteris in Australia 
during the time of the lower coal-strata, the character of which is expressed 
by a most predominant marine fauna. 

2. The carboniferous character of the strata ceased with the extinction 
of the carboniferous fauna, Glossopteris still surviving and becoming 
much more frequent in the succeeding period, which is marked by a flora 
only indicative of a mezozoic age. 

3. In India Glossopteris is very frequent too, but mostly under 
different forms and associated with no fauna, but with a tolerably abundant 
flora, the alliances of which are unmistakably mezozoic and triassic. 

As to the affinities in the living flora, they can be partly found out. 
In the Kamthis there occur pretty frequently specimens with a fructifica- 
tion consisting of very well-marked sporanges in the areoles, indicating 
the fructification of the genus Polypodium ; and this might be the case also 
with a great many of the others, while a good many of the Eaniganj species 
remind one, in the venation, of the genus Antrophynm , and of this those 
forms with a midrib ; we would have, therefore, here also a relation of some 
of the Glossopteris , Bgt., to Gangamopteris , McCoy, parallel to that vffiich 
we find in Antrophyum , i. e., forms with and forms without midrib. In 
the Australian Glossopterides, Mr. Carruthers seems to have observed 
a fructification along the veins ; this would perhaps indicate some difference 
between ours and the Australian ones. 

At present I have to mention only two species as contained in Mr. 
Wood-Mason’s collections, one of them in fructification.. 

Glossopteris axotstieolia, Bgt., PI. XXI, Figs. 2 — 4. 

1828. Brongniart, Hist. des. veget foss. I. p. 227, PI. LXIII. f. 1. 

1845. linger, Synopsis Plant, fossil, p. 95. 

1850. Unger, Genera et Species Plant, foss., 169. 

1876. Feistmantel, Rec. G. S. India, IX. 3. p. 72. * 

Pronde angusta usgtue ad 18 — 20 cm. longa et 1-7 cm. lata ; apice 
acuminata, rhachide (costa) crassa , nereis secundariis sub angulo acnto 
eggredieniibus , omnibus anastomosantibus ; retihus, rhachidi proximis , maxi- 
mis, marginal lb us oblong is august issimis. Margine marginato, fructifies 
tionem indicante . . 

This species was first described by Bronginart (1. c.) from Eaniganj ; 
but he had only incomplete specimens, which, however, were given again 
in Schimper’s 4 Palseontologie vegetale.’ 

* Rec. G. S. I. IX. 3. 
t Ibid, IX. 4. 
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In Brongniart’s figures the veins particularly are not rightly figured, 
and the margin also is incorrect. This author also made the same mistake 
in the Glossopteris JBrowniana, , drawing the veins as anastomosing only to 
the middle of the leaf-surface (on both sides of the stalk) and thence to the 
margin dichotomous only ; while they in reality anastomose throughout 
until they reach the margin. The same is also the ease with Glossopteris 
angustifolia, , Bgt. In Brongniart’s figures we find some nets on each side 
of the rhachis only, and then the veins are regularly dichotomous. This 
is not so. 

Mr. Wood-Mason has brought several specimens, of which I give three 
figures, and which show the relations better. 

The frond is rather narrow, about T7 cm. broad and only about 18 — 20 
cm. long ; the rhachis is proportionally very thick (2 mm.) and reaches 
to the apex ; this is quite acuminate ; the secondary veins pass out at 
a pretty acute angle from the rhachis and are there tolerably thick and 
form tolerably large polygonal oblong areoles ; but from here they are 
resolved suddenly into many branches, -which form oblong and narrow 
areoles up to the margin ; here they are curved along the margin in such 
a manner that one always catches the next so as to form areoles even 
on the margin, Brongniart representing them as ending straightly. 

On both sides of this marginal ending of the areoles one can observe 
with the lens a smooth line running along the whole margin (see fig. 2a. 
PL XXI), of which in Brongniart’s figure nothing is to be seen. 

Does this indicate a marginal fructification P If so, then we have 
perhaps an analogy in Fteris or Schizoloma. 

This dieovery of Mr. Wood-Mason’s modifies my statement in Eec. G. 
S. Ind. IX. 3, p. 72, when I stated, that I had not rediscovered any 
specimen from India: this was right as to our collection, Mr. Wood- 
Mason’s specimens having been acquired later. The specimen which I 
mentioned (on the same page) as from the upper portion of the Australian 
coal-strata, now appears different from our Indian Glossopt . migustifolia , 
Bgt. as above characterised. 

Glossopteris commtois, Fstm., PL XXI, Fig. 5. 

Fronde simplici, variante , sed plerumque speciosa , integerrima , ovato - 
oblong a, apice elongaio -acuminata, basi attemmta in rhachidem decur rente, 
rhachide crassa usque ad apicem currente , nereis omnibus anastomosantibns , 
retia oblonga, angustissima formantibus. Fr net if cation e ignota . 

Of this species I have given only a portion of a frond, twice enlarged 
to show the character of the net- venation ; in my monograph on Glossop- 
teris I shall have occasion to figure a good many nice specimens. 

4i8 
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This species, the commonest near Baniganj, is also not wanting in 
other places. It resembles in shape pretty well the Gloss opt eris indices, 
Sehimper, but the net-venation is different, as also is that of the Australian 
Glossopteris Brotmiiana , Bgt. 

I have completed the description a little from other specimens, to 
make myself understood. 

The frond is simple, oblong-oval, the apex oblongly acuminate (as in 
Glossopt. indie a, Schimp., while it is obtuse in Gloss. Browniana , Bgt.) ; 
at base the frond is attenuate, running down into the rhaehis ; the rhaehis 
thick, reaching to the apex ; the secondary veins all of pretty equal 
thickness, all anastomising ; the areoles are all pretty equally oblong and 
very narrow (while in Glossopt. indie a they are more polygonal and larger 
next the rhaehis), reaching to the margin. The fructification of this 
species is unknown to me, but in Glossopteris indices, Schimp,, it consists, 
as I have mentioned, of round sporanges in longitudinal rows. 

At Baniganj the Glossopt . indices , Schimp., seems rarer than Glossopt. 
communis , Fstm., hut both species seem to have been of nearly the same 
size. In the Kamthis Glossopt. communis is frequent enough, and it 
occurs frequently also in the other groups of the Damuda Series. 

From Baniganj there are known besides a great many Glossopteridcs , 
which, however, I will describe later. 

Genus Sagenopteris P Bgt. 

If I am right in placing Glossopt. acaulis , McClell.,* in Sagenopteris, 
Bgt.,f then the specimens from Mr. Wood- Mason’s collection figured on 
PL XX, Figs. 5, 6, must be jdaeed with it too, as I believe them to belong 
to the same species which McClelland called Glossopteris acaulis. These 
two specimens do not come out quite plainly from a common stalk, but 
their relative position to each other on the stone would lead one to suppose 
that they do so ; that they are identical with that species of McClelland 
seems also to be indubitable, as the net -venation is of the same kind. 

What induced McClelland to apply the specific name “ acaulis” 
to a plant the leaves of which are so very distinctly pedicellate, I cannot 
understand, and I think that in this case there will be no objection to 
my rejecting this specific name, especially as McClelland’s figure is so 
bad, more resembling a dicotyledonous leaf. 

It is true that the real Sagenopteris from the Bhsetie and Lias had 
not so many, nor such distinctly pedieellated, leaves, but the general 
disposition of the leaves in our specimens, and their insertion on a common 

• Report Geol. Surv. 1848-49, PI. XIV. f. 3. 
f Bee. Geol. Surv. Xnd. IX. 3, p. 73. 
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stalk, the net -venation, and the midrib vanishing towards the apex, seem to 
justify my placing this form under Sagenopteris, Bgt. 

Sag-etopteeis polyphylla, Feistm., PL XX, Figs. 5, 6. 

Foliis pltiribus in pedimculo comonuni insertis, oblongis^ distioicie 
peduncidatis ; nervo medio apiceon versus evanescente ; oiervis secimdariis 
miastomoscmtibus. 

I have given as complete a diagnosis as possible from the two .speci- 
mens figured in the present paper, but as it is have been obliged to take 
some of the characters from McClelland’s original specimens of Gloss opt eo'is 
acaulis , which are in our Museum, and of which it is my intention to give 
better figures in my monograph. 

The two specimens figured from Mr. "Wood- Mason’s collection certainly 
belong to the same species. 

They differ from Glossopteods by their net-venation and by the midrib 
vanishing towards the apex. The specimens here figured are basal portions 
of leaves and well show the stalk. Their relative position to each other 
on the stone is such as to lead one to suppose they were inserted on a 
common stalk. 

With this I will rest satisfied at present. Sagenopteris is a Rhsetic 
and Lias sic form, and I do not think anybody can consider our form as 
Palaeozoic. 

I think that amongst the Eaniganj fossils in the Geological Museum 
will be perhaps some more forms of this genus, but as these are still unde- 
scribed, I will not mention them here. 

Of other ferns, which are also from the Eaniganj group, and which I 
have partially described, I may on account of the connection also mention 

Acti^opteeis Bemalestsis, Feistm. 

1876. Feistmantel Eec. Geol. S. Ind. IX. 3. p. 76. 

In my note (1. c.) I have given a diagnosis of this fern and have here 
nothing to add. I mil describe the species fully in a future paper and give 
a figure of it. 

I now give a general list of the ferns as I did in the case of the 
Fpuisetaceae . 
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General view of the Filiees in the Raniganj field. 



"Where in , . . 

other portions Analogies in Europe, 

of the Damu- 


Names of fclie species from 
the Raniganj field. 

das and ana- 
logies in. the Trfas . 

Upper Gond- 
wanas. 

Jura. 

Analogies in 
Australia. 

Order Sphenopterides. 




Sphenopteris polymorpha, 

In the Bara- .... 

Sphenopteris 

Sphenopteris 

Eeistrn. . 

kar group, 

athyrioideSy 

alata, Schimp,, 


Talchir 

(Cuttack) 

Orissa. 

Bgt. sp. 

the upper por- 
tion only. 

Order Pecopterides . 

Group of Alethopteris Whit - 
hyensis , (Schimp. 1869 

Fatal. 1876) 

Alethopteris Lindleyana, 




Royle sp . , , 

Analogous to .... 

Alethopteris 
indica , 0. 

M.,from the 

Rajmahal 

Alethopte * 
r is Whit- 
by ensis, 
Gopp. in 



Hills. 

Lias and 
Oolites. I 

Pecopteris (Ale- 
thopteris) aus- 

Alethopteris comp. Whit- 

Alethopteris .... 

J > Asplenites 

tralis , McCoy, 

by ensis, Gopp. ........ 

( Glado - 

from Tasma- 


Whiibyen- 

phlehisj 

nia (mezo- 


sis in Each. 

. Al. indica , 

0. M., in 

Rajmahal 

Hills. 

Mosserti 
Schenk, 
from the 
Rhfetie. 

zoic). 

Type Phegopteris , Mett. 

Alethopteris phegopteroi- 



des, Estm 

Order Tmioptmdes . 

Macrotmniopteris danaa- 

.... Pecopteris 

>S tatty ar- 
densis , Bgt. 
(Keuper). 

In the Bara- 

• • • t 

« * • « 

oides, Royle sp. 

kar group .... 

nearBurgo, 

(Rajmahal 

HiRs.) 

Some analo- 
gy with 

Macrot. mu - 
smfolia, 0. 

M,, Rajma- 
hal Hiils. 

Some liassic 
forms. 

• • • • 
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Names of the species from 
the Baniganj field. 

- Where in 
other portions 
of the Damn- 

Analogies in Europe. 

Analogies in 
Australia. 

das and ana- 
logies in the 
upper Gond- 
wanas. 

Trias. 

Jura. 

Macrotseniopteris sp 





Type Vittaria , Swartz. 

. . , , 

.... 

[ ■ • • * • 

*••• 

Germs Falaeovittaria nov., 
Fstm. 

Palm o vittaria Eurzi, Fstm. 

Order Dictyopterides . 
Germs BelemiopUris nov., 
Fstm. 

Belemnopteris Wood-Maso- 
niana, Fstm. ...... .... 





Genus Gmgwnopteris, Me- 
Coy, 





Gangamopteris Whittiana, 
Fstm 

Genus in the 



Genus in Austra- 

Genus Glossopteris. 
Glossopteris angustifolia, 
Bgt .. 

Barakars 
and Tal- 
chirs. 



lia (Victoria). 

■ 

Glossopteris communis, 

Fstm. 

Throughout 



New South 

Sagenopteris polyphylla, 
Fstm 

theDamuda 

Series. 


Genus Rhsetic 

Wales ? upper 
coal-strata. 

Actinopteris Bengalensis, 
Fstm. 

.... 

.... 

and Liassic. 

GenusBhmtie. 



Conclusions. • 

1. Mr. Wood- Mason’s collection lias yielded 14 species, two belonging 
to the Equisetacese, and 12 being ferns. 

2. Amongst these fourteen are two new genera (besides a new type of 
Alethopteris) and seven new species. The collection, therefore, increases 
considerably our previous knowledge of Raniganj plants. 

8. The character of the whole flora is mezozoie. The prevalence of 
ferns with net- venation (not being Glossopteris ), and the occurrence of 
Taeniofieris especially shows this. 

4. But also Glossogteris has shown some differences as compared with 
those in Australia: I refer to the marginated margin in Glossopteris 
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angustifolia , indicating perhaps a Ptfms-fructification, while some Kamthl 
specimens show a Po lyp o dium- fructification, and some Australian ones 
show a fructification along the veins. 

5. Amongst the Equisetaceae Schizoneura is decisive, which is so 
frequent in the collection of the Geological Survey. 

6. Amongst the ferns the Alethopteris phegopteroides is very close 
to the living Phegopteris ; Belemnopteris is very close to some living 
forms ; Gangamopteris WMttiana is very close to the living Anirophyim ; 
and Palaeovittaria is very remarkable ; of importance besides these is 
Maeroiaeniopteris dannaeoides and Alethopteris comp. Whitby ensis , Gopp. 

Alethopteris phegopteroides reminds one also of a Triassic type, the 
Pecopt. S tilt f gar dens is, Bgt. 

7. Mr. Wood-Mason’s specimens afford strong corroboration of my 
views as to the mezozoic age of the Damudas in general. 

8. With the lower portion of the Damudas, namely with the Bara- 
kars, the upper has Sphenop liyllum trizygia, Vertebraria indie a , Bphenopt 
polymorpha , Maeroiaeniopteris danaeoides , Glossopteris, communis , and the 
genus Gangamopteris , in common ; so that the close palaeontological con- 
nection of the two is again seen. 

9. The Kamthi group has with the Baniganj the same Pliyllotlieca 
indica , Vertebraria indica , and the same Glossopteris communis in common, 

10. With the Australian lower coal-strata no comparison at all is 
possible as not one single marine animal has been met with in our Baniganj 
group or indeed in any part of the Damuda Series. 

11. A comparison, if any, is only possible with the upper coal-beds 
of Australia, which alone are mezozoic and contain several fossils identical 
with those of our Damuda Series. 

12. A complete register of the fossils from the Damudas, including 
Mr, Wood-Mason’s new forms, has been given by me in Records G. S. 
India, 1876, IX, No. 4. 
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EXPLANATION OF THE PLATES. 

Plate XY. 

Figs. 1 — 2. Sphenophyllimi Trizygia , TJng. Two branchlets showing well the charac- 
teristic disposition of the leaflets in the articulation. Fig. 2a. One leaflet 
enlarged to show the mode of origin and the distribution of the veins. 

Figs. 3 — 4. Tertebraria Incliea , Eoyle. Fig. 3. Good specimen, with a branch exhi- 
biting the same characters as the main stem. This specimen is particularly 
remarkable, as showing distinctly enough ribs on the surface, which in several 
places (a a a) form “ articulations.” Fig. 4. A portion of a rootlet of the same 
species. 

Plate XYL 

Figs. 1 — 3. ScMzoneura Gondioanemis , Feistm., branchlets and leaflets of this impor- 
tant species. 

Fig. 4. Tertebraria incliea , Eoyle, a stem exhibiting regular articulation, and conse- 
quently the equisetaceous nature of this fossil. 

Figs. 5 — 7. Sphenopteris polymorpha, n. sp. Fig. 5, top portion of the frond. Figs. 6 
and 7, leaflets from lower portions. The rhachis broadly winged. 

Plate XYXI. 

Figs. 1 — 3. Sphenopteris polymorpha , n. sp., illustrating pinnae from different portions 
of the frond. Fig. 1. Top portion. Fig. la. A leaflet enlarged. Figs. 2 & 3. 
Pinna and leaflet from the lower portion of the frond. Fig. 3 a. One pinnula 
enlarged. Ehachis broadly winged. 

Plate XVIII. 

Figs. 1. 2. Alethopteris phegopteroides , n. sp, A very interesting type in the group 
of Pecopterides , approaching most strikingly the living Phegopteris. Fig. 1. Shows 
a portion of the frond and the disposition of the pinnae and the pretty thick rha- 
chides. Fig. 2. Two entire pinna? with their apices. Fig. la. Illustrates the 
disposition of the veins in the pinnula?. Fig. 2a. The top portion of the pinna. 

Plate XIX. 

Fig. 1. 2. Mcicrotaeniopteris (Taeniopteris) danaeoides , Boyl sp. (McClell.), Two out 
of many other specimens. Fig. la. Shows the distribution and the mode of 
furcation of the veins. 

Figs. 3. 4. Palaeovittaria Kurzi, gen. et sp. nov. Fig. 3a. Shows the basal portion, 
with the midrib and secondary veins issuing from it. Fig. 4 a. The relations of 
the secondary veins in the top portion. 

Plate XX. 

Figs. 1 — 2. Belemnopteris Wood-Masoniana , gen. et sp. nov. (N. B. — The two lobe- 
veins are a little exaggerated.) Fig. 2. Eepresents what is believed to be the 
top portion of the leaf of the same species. 

Figs. 3 — 4. Gangamopteris Whittiana, n. sp. Two specimens with very large areoles 
of that intermediate form between Glossopteris and Gyclopteris, which has lately 
proved so frequent in our Barakur group. These specimens exhibit very well the 
distribution of the vcin-areoles in two directions towards the margin without any 
midrib. 
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Figs. 5 — 6. Sagenopteris polyphylla , n. sp. These two specimens belong, T believe, 
to that form which McClelland first mentioned as Glossopteris acaulis , which, how- 
ever, I consider to be a Sagenopteris. 

Plate XXI. 

Fig. 1 . Maerotceniopteris danaeoides , Hoyle sp. a portion from the middle part of the 
leaf enlarged to show the development of the secondary veins from the midrib. 

Figs. 2 — 4. Glossopteris angustifolia , Bgt. Fig. 2. A nearly complete leaf with base 
and apex. Figs. 3 and 4 top portions of the leaf— all exhibiting the marginated 
margin" which probably indicates the fructification — which in this case would be a 
a fructification Ft eridisf Fig. 2 a. A portion, enlarged to show the veins and the 
marginal smooth longitudinal portion of the leaf. 

Fig. 5. Glossopteris communis , n. sp. A portion of a Glossopteris , which is very fre- 
quent throughout the Damuda Series. 

Fig. 6. Alethopteris Whitbyensis (?), Gopp. Two pinnuhe belonging most probably 
to this mezozoic species. 
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A'broma augusta, 121 
Abrornis castaneoceps, BO 
„ xantho schist us, 80 

Alums hevigatns, 240 x 
„ precat onus, 127, 240 

Acacia ccesia, 297 

„ „ var. a. genuina, id. 

„ „ var. j8. olbgaas, id* 

„ Catechu, 296 

„ „ var. a. genuina, id* 

„ „ var. /3. Sundra, id. 

„ Farnesiana, 296 

,, ferraginea, 296 

„ intsia, 297 

„ leueophloea, 296 

„ „ var. a. genuina, 297 

„ „ var. A microeephala, 

297 

,, pennata, 29S 

„ var. a. genuina, id. 

„ „ var. /3. canescens, id. 

„ pruinescens, id. 

„ rugata, 297 

„ „ var. a. genuina, 51 

„ „ var. ;3. concinna, 51 

„ rupestris, S9 
„ Suma, 

Acanthodactylus Cantons, 26, 92 
Acanthus ilieifolius, 142 
Accipiter virgatus, 192 
Achatina (Grlessula) hehes, 315 
Achvranthes aspera, 145 
Acridotheres alhocincta, 200 
„ ginginianus, 91 
,, tristis, id. 

Aerocarpus fraxinifolius, 294 
Aeronyehia eyminosma, 122 
Aerostiehum aureuin, 164 
Aetmopteris Bengalensis, 377 
Aetepliila Javaniea, 14(5 
„ puberula, id. 

Aetinura Daibiensiw, 77 
„ Egertoni, 76 
Adenosactne longifolia, 135 
Adenanthera pavonina, 129, 294 

„ „ var. a. genuina, 294 

„ „ var. /h microsper- 

rna, id. 


Adenocrepis Javaniea, 147 
xldenosraa hirsutum, 143 
Adenostemma viscosum, 136 
Adiantum sp., 163 
JEgiceras corniculata, 137 
„ lanata. 145 
Aerva Javaniea, 89 
JEsehynomene aspera, 23 S 
„ Indica, id. 

iEthopyga Nipalensis, 70 
„ saturata, id. 

Afzelia bijuga, 128, 290 
„ retusa, 290 
Agama agilis, 22, 92 
Aganosma acuminata, 1 40 
Ageratum conyzoides, 136 
Aglaia Andamaniea, 123 
„ argentea, id. 

Alangium Sundanum, 133 
Aglaonema palustris, 153 
„ simplex, id. 

Alauda gulgula, 83 
Albizzia bubalina, 129 
„ elypearia, id. 

„ elegans, 299 

„ fasciculata, 129 
„ glomerifiora, 300 

„ heterophylla, 233, 300 

„ jiringa, 300 

„ lebbek, id. 

„ littoralis, 129 
„ lucida, 300 

„ myriophylla, 299 

,, odoratissima, id. 

„ procera, 300 

„ stipulata, 299, 129 
„ Teysmanni, 300 
Alcedo Beavani, 193 
„ grandis, 69 
Alchornea JavensisJ 1 48 
„ tilimfolia, 148 
Alcippo eollaris, 82 

* „ fusea, 197 

,, Nipalensis, 75 
Alcurus Stiiatus, 7 8 
xUethopteris, 359 

„ Indica, 360 

„ Bindley ana, id. 
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*Alethopteris Phegopteroides, 362 
„ Whitbyensis, 359 
„ comp. Whitbyensis, 362 
Allophylus Cobbe, 125 
Alpinia Phoenicea, 154 
Alsodeia, 117 

„ Bengalensis, id. 

Alsophila albo-setacea, 162 
Alstonia macrophylla, 140 
„ spectabilis, id. 

Alternanthera, 145 
Altingia excelsa, 310 
'Alycaeus crispatus, 175 
„ Burtii, 176 

* „ Daflaensis, 176 

„ (Dioryx) graphicus, 178 

„ ( ,, ) urnula, id. 

* „ mutatns, 177 

* „ notatus, 176 

„ Theobaldi, 175 

„ Khasiaeus, id. 

,, ,, var. id. 

Alysicarpns, 127 

„ bupleimfolius, 234 
„ monilifer, id. 

„ rugosus, id. 

„ styracifolius, id. 

„ vaginalis, id. 

„ „ var. genuina, id. 

„ „ var. nummulari- 

folius, id. 

Amaracarpns pubescens, 133 
Amaranthus Gangetieus, 145 
„ virdis, 145 

Amherstia nobilis, 290 
*Amomum (Dymczewiczkia) Fenzlii, 154 
Amoora Ganggo, 123 
Amphidromns Theobaldianus, 187 
Anabasis multiflora, 89 
Anacardium occidentale, 210 
Anacolosa puberula, 123 
Anamitra coceulus, 116 
Ananas sativus, 157 
Anasporum Cephalotes, 159 
Aneilema ensifoliuin, 158 
„ nudifiorum, id. 

Angiopteridum, 364 
Angiopteris, 164 
Anodendron paniculatmn, 140 
Anona murieata, 115 
Anthipes moniliger, 1 95 
Anthus campestris, 91 
„ sordidus, 91 
Antidesma Ghassembilia, 147 

„ Menasu, id. 

5 , persimilis, id. 

„ puncticulatum, id. 

Antitaxis calocarpa, 116 
AntropMum Callsefolium, 163 
Apodytes Andamanica, 123 
Aporosa glabrifolia, 147 
,, microstachya, id. 

Aquila fulvescens, 90 


Arachis hypogma, 237 
Araehnothera magna, 70 
Arboricola rufigularis, 84 

„ torqueola, var. 203 

Ardisia littoraBs, 137 
Areca augusta, 151 
„ catechu, 151 
Arillaria robusta, 224 
Arthrophyllum Blumeanum, 133 
Artocarpus Chaplasha, 150 
„ incisa, 149 

„ integrifolia, id. 

„ peduneularis, id. 

0 „ pomiformis, id. 

Arundo Boxburghii, 161 
Asplenites Ottonis, 363 

„ (Diplazium), 163 

„ macrophyllum, 163 

Asplenium Nidus, 163 
Asterophyllites, 337, 339 
Atalantia macrophylla, 122 
Athene Brahma, 90 
Atylosia barbata, 256 
„ mollis, id. 

„ nivea, id. 

„ scarabmoides, id. 

Baceaurea J avanica, 147 
Bambusa vulgaris, 162 
Bauhinia acuminata, 288 
„ anguina, 128 
„ braehycarpa, 287 
„ cliphylla, 228 

„ elongata, 288 

„ ferrugmea, 128, 289 

„ glauca, 228 

„ involucellata, 288 
„ lucida, id. 

„ macrostachya, id. 

„ malabarica,' 287 

„ monandra, id. 

„ ornata, 228 

„ pipeiifolia, 2SS 

„ polyearpa, 287 

„ pxirpurascens, id. 

„ „ var. Candida, id. 

„ purpurea, id. 

„ „ var, gcniiina, 288 

„ „ var. fi triandra, id. 

„ racemosa, 287 

„ rosea, 128 

„ Yahlii, 288 

„ varicgata, 287 

Barringtonia Asiatiea, 131 
„ racemosa, id. 

Bcnineasa cerifera, 132 
Bergsmia Sumatrana, 110 
Bidaria sp., 140 
Bidens sp., 137 
Bixa Orellana, 117 

Blafctidie belonging to the genus Pane 
thia, 189 

Blechnum orientale, 163 
*Beleinnopteris, 370 
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* Belemnopteris-W ood-Masoniana, 3 7 X 
Bluniea balsamifera, 137 
„ fiava, 136 

„ lac era, id. 

„ myriocepliala, id. 

„ riparia, 137 
Blyxa Roxburgh!!, 154 
Boerhaavia glutinosa, 144 
Bouea Burmanica, 212 
„ oppositifolia, id. 

Bonnaya sp., 143 
Bragantia tomentosa, 146 
Briedella glauca, 147 
„ tomentosa, 147 
Breynia oblongifolia, 146 
„ racemosa, id. 

„ rbamnoides, id. 

Bringa romifer, 71 
Bruguiera gymnorhiza, 130 
Bryophyllum pinnatum, 309 
Buclianania acuminata, 211 
„ arborescens, id. 

„ glabra, id. 

„ lancifolia, id. 

„ latifolia, id. 

„ laxiiiora, id. 

„ Siamensis, 212 

* „ platyneura, 125 
Bucklandia populnea, 310 
Budytes viridis, 81 

n melanocephalus, 91 

Bulimus gracilis, 317 

„ (Harpalns) Khasiacus, id. 

* „ Masoni, 316 

„ Nilagiricus, 317 

Butea acuminata, 243 
„ frondosa, id. 

„ parviflora, id. 

„ superha, id. 

Buteo ferox, 90 
Butoxides Javanicus, 85 
Cfesalpinia Bonduc, 128, 292 
„ dasyrhachis, 128 

„ digyna, 292 

„ mimosoides, id. 

„ nuga, 128, 292 

„ puleherrima, 128, 292 

„ Sappan, 292 

„ sepiaria, id. 

„ tortuosa, id* 

Caesalpiniese, 221 
Cajanus Indicus, 128, 257 
Calamites, 337, 339 
Calamus, 152 

„ Andamanicus, 151 
Calandrella bracbydactyla, 91 
Calobates Molanope, 81 
Callicarpa longifolia, 144 
Calligonum polygonoides, 89 
Calliope peetoralis, 79 
Calophyllum inophyllum, 118 
„ ' spectabile, 119 


Calophyllum Wallicbianimi, 119 
CaJotropis procera, 89 
Canarram, 123 

„ ensiformis, id. 

,t „ var. a. erythros- 

pcrma, id. 

» „ var. 0. leucosper- 

; ma, id. 

„ grandis, 252 

,, lucens, id. 

„ obtusifolia, 251 

„ turgida, id. 

Canavalia virosa, 127, 251 

Cansjera Rheedii, 123 
Cams pallipes, 90 
Canna, 155 

Capparis ambigua, 116 
„ aphylla, 89 
„ Hasseltii, 116 

Caprimulgus albonotatus, 68 
„ Jotoka, 68 
Carallia integerrima, 130 
Carapa moluccensis, 123 
Cardiospermum halicacabnm, 124 
Carex longiaristata, 160 
Carica Papaya, 132 
Carissa diffusa, 139 
Carpophaga insignis, 83 
*Carychium Khasiacum 318 
„ Indicum, id. 

Casearia glabrata, 132 
Cassia alata, 284 
„ auriculata, id. 

„ fistula, 283 

„ glauca, 2S4 

„ „ var. a. genuina, id. 

„ „ var. 0. ICoenigii, id. 

„ mimosoides, 285 
„ „ var. a. typiea, id. 

„ „ var. 0. iEeschynomene, 

id. 

„ nodosa, 283 

„ obovata, 284 

,, oecidentalis, 128, 285 
„ pumila, 285 

„ renigera, 284 
„ Siamea, id. * 

„ „ var. a. genuina, id. 

,, „ var. 0. puberula, id. 

„ Timoriensis, id. 

„ Tora, 285 

,, „ var. a. glabra, id. 

„ „ var. 0. pubeseens, id. 

Cassytba filiformis, 145 
Casuarina equisetifolia, 150 
Centropus Bengalensis, 70 
Centhrus bifiorus, 90 
Centranthera bispida, 143 
Centotbeea lappacea, 161 
Ceratopteris tbalictroides, 163 
Cerbera Odallum, 139 
Ceriops Candolleana, 130 



Certhia discolor, 70, 194 
Ceryle guttata, '69 
„ rudis, id. 

Ohamaecladon ovatum, 153 
Champercya gnetocarpa, 123 
Chaptia senea, 71 
Chatorhea eaudata, 91 
„ Earlei, 78 
Chans caudatus, 49 
Cffisalpinia dasyrhachis, 128 
Chaviea Betle, 150 

„ macrostaehya. id. 

Ohelidorynx hypoxantha, 7 1 
Chelidon Nipalensis, 193, 68 
Cheilosa montana, 148 
Cheirantlius parryoides, 116 
Chibia Hottentota, 71 
Ghimarrhomis leueoeephala, 7 9 
Chionanthus, 139 

„ Palemhanicus, 139 
Chleuasicus ruficeps, 196 
Chrysomitris spinoides, 200 
Chrysophlegma chlorolophus, 70 
Chrysopogon aciculatus, 161 
Cicer arietinum, 239 
Cinnamomum obtusifolium, 145 
Cinyularia, 337 
Circus melanoleucus, 67 
Circaetus gallicus, 90 
Cisticola melanoeephala, 80 
„ Mumpurensis, id. 

„ Tytleri, 199 
Citrus decuinana, 123 
„ hystrix, 122 
„ nobilis, var. limonellus, id. 
Claoxylon longifolium, 148 
„ molle, id. 

Clausilia Ios, 318 
Cleomc viscosa, 116 
Clerodendron inerme, 144 
„ paniculatum, id. 

Clitorea Tematea, 127, 240 
„ Grahamii, 24*1 

var, a. Grahamii, id, 

„ „ var. H. macrophylla, id. 

Cnestis platantha, 216 
,, ramiltora, id. 

Coceulus incanus, 116 
Cocos nueifera, 151 
Colocasia antiquorum, 153 
„ virosa, id. 

Colubrina Asiatica, 124 
Columba intermedia, 91 
Combretum extensum, 130 
„ squamosum, id. 

Commelyna communis, 158 
Connaracem, 214 
Connarus gihbosus, 215 
„ grandis, 216 

„ Griffithii, 215 

„ latifolius, id. 

,, paniculate, id. 

„ semidecandrus, id. 


Connarus sticlophyllus, 2 1 5 
Conoeephalus, 149 
■*Corasia Bourdillonii, 185 
Corvus corax, 91 
„ culminatus, 83 
„ hnpudicus, 91, 83 
„ splendens, 83 
„ Yaillanti, 91 
Corymbis disticha, 157 
Corclia subcordata, 144- 
Cranium Asiatieum, 157 
Crassulacese, 309 
Cratmva macrocarpa, 116 
Crinigor flaveolus, 79 
Crocopus viiidifrons, 83 
Croton argyratum, 147 
Crotalaria aeicularis, 264 
„ alata, id. 

„ albida, id. 

„ . Assamica, 265 

„ bracteata, 267 

„ ealycina, 127, 265 

„ Ghinensis, 265 

„ cytisoides, 267 

„ dubia, 265 

„ ferruginea, 264 

„ „ var. a. genuina, id. 

„ „ var. J3. pilosissima, 

. id. ■ 

„ filiformis, id. 

„ juncea, 266 

„ Kurzii, 265 


„ „ var. a. genuina, id. 

„ „ var. /3. montana, id. 

„ linifolia, 264 

„ macrophylla, 266 

„ medicaginea, 267 

,, neriifolia, 266 

„ patula, 265 

,, Peguana, id. 

„ prostrata, 264 

„ quinqucfolia, 267 


„ retusa, 266 

„ serieca, 127, 266 - 

„ sessiliiiora, 265 

,, striata, 267 

„ Stocksii, 264 

„ tetragona, 2(56 

„ verrucosa, id. 

Cryptocaiya ferrea, 145 
Cucumis Melo var. utilissima, 132 
Culicipeta cmereoeapilla, 71 
Cupania adenophylla, 125 
„ Jaekiana, id. 

Cutia Kipalcnsis, 81 
Cyamopsis psoralioides, 268 
Cyanops Asiatica, 70 
■* Cyathopoma No villi, 182 
* „ Garocnse, 183 

„ Jawaiense, 182 
Cyathula prostrata, 1 45 
Cycas Bumphii, 151 
Cyelea pcltata, 116 



Cylista scariosa, 257 

Index. y 

Dropanoearpus Monosperm ns. 2 8 1 

Cyclophorus Aurora, 173 


„ Beniformis, 282 

„ expanses, id. 

* „ fuseieolor, id. 

Denis 

„ Spinosus, 281 

■ amcena, 278 

* „ (myxostoma) nivieola, 

id. 

elegans, 277 

„ Pearsoni, id. 

11 . 

elliptica, 278 

. „ . zebrinus, id. 

Oyclostemon leicoearpum, 147 

If . 

robusta, 277 

11 

scandens, 128, 277 

Cyolostomacea of the Dafla 

Hills, „ 

sinuata, 277 

Assam, 171 


thyrsifiora, 128 

Cyinodocea, 153 


uliginosa, 128, 277 

Cynoctonum WalKchii, 140 

Desmochaeta, 145 

Cynodon Daetylon, 161 

Besmodium, 225 

Cynometra bijuga, 129, 289 

j, 

auiicans, 229 

„ caulifiora, 2S9 

, ,, 

biarticulatum, 232 

„ ramrflora, 129, 289 


cephalotes, 233 

Cyornis unicolor, 71, 195 


concinnum, 230 
(Dicerma), 127 

Cyperus canescens, 158 

>? 

„ dilutus, id. 


diffusum, 232 

„ Haspan, id. 

J9 

flexuosum, 231 

„ Iria, id. 

J, 

fLoribundum, 232 

„ moestus, 

)} 

Gangeticum, 127, 231 

„ pilosus, id. 

J, 

grande, 233 

„ polystachyus, ?V7. 


gyrans, 228 

„ umbellatus, id. 

>» 

gyroides, id. 

„ vulgaris, /d. 


hoterocarpum, 229 

Cypselus afirais, 90 


„ var. a. genui- 

Cyrtandra, 143 

„ acuminata, id. 


num id. 

,, var, 13. trieho- 

Cyrtopcra fusea, 156 
Dactyloetenium iEgyptiacum, 151 


caulon, id. 

„ var. y. capita- 

Dcedalaeanthus, 128 . 

„ suffruticosus, 142 

ff 

turn, id. 

heterophyllum, 127 

Dalbergia cana, 279 

J, 

Karensium, 232 

„ cultrata, 280 

J, 

laburnifolium, id. 

„ foliacea, id. 

>) 

latifolium, 231 

„ glauca, id. 

5, 

laxum, id. 
microphyllum, 229 

„ glomeriflora, 279 

ff 

„ hitifolia, 280 


obcordatum, 230 

„ nigrescens, 279 


oblatum, id. 

,, ovata, 280 


oblongum, 229 

„ „ var. a. genuina, 

„ 

podocarpum, 231 

„ „ var. £. puberula 

. «• 

polyearpum, 127 
pulchellum, 233 

„ paniculata, 279 

ff 

„ purpurea, id. 

ft 

recurvatum, 127, 221 

„ rubiginosa, 281 

ff 

reniforme, 230 

„ stipulacea, 280 

* , 

reptains, 229 

*-< 

00 

1 
1 


retrollexum, id. 

„ velutina, id. 

77 

scalpe, 230 

„ volubilis, 280 

>7 

sequax, 231 
substipulaceum, 230 

Danmopsis, 364 

77 

Bavallia elegans, 163 

77 

teres, 231 

„ heterophylla, 

77 

tiliaefolium, 232 

,, parallela, 

77 

tiiflorum, 230 

„ solida, 

ff 

triquetrum, 232 

„ Speluncse, id. 

Dendrobium anceps, 155 

„ crumenatum, id. 

ff 

„ var. genuinum, 

ff 

id. 

„ var. pseudo- tri- 

Dendrocitta frontalis, 83 
„ Himalayana, id. 

ff 

quetrum, id. 
umbellatum, 127, 233 

Dendrophila frontalis, 71 

If 

vestitum, 233 

Drepunocarpus Cumingii, 282 

Piece urn olivaeeum, 194 
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Dior unis albirictus, 91 
„ cathoecus, 71 
„ pyrrhops, id. 

Bictyopterides, 369 
Bigitaria, 160 
Biksonia, 163 
Billenia pilosa, 115 
Bimexia, 162 

Binochloa Andamanica, id. 

Bioclea reflexa, 252 
Bioscorea glabra, 157 
Biospyxos Kurzii, 138 
„ undulata, id. 

Biplommatina Austeni, 178 

* „ levigate, 179 

* „ Homei, 178 

„ polypleuris, id. 

„ var. minuta, 

id. 

„ semisculpta, id. 

BiscMdia Bengalensis, 140 
„ nununularia, id. 

Bissemurus grandis, 71 
Dissochieta, 131 
Bodonaea ? Lamponga, 125 
Boliebos biflorus, 250 
„ ' lanceolatus, id. 

Bracaena angustifolia, 157 
„ Gnffitbii, id. 

„ linearifolia, id. 

„ spicata, id. 

Bracontomelum mangiferum, 213 
Brimycarpus racemosus, 208 
Brosera Burmauoi, 310 
„ Inclica, id. 

„ peltata, id. 

Brymoeca gracilis, 91 
Biymoepus longicaudatus, 80 
Bimbaria circinalis, 256 
„ eonspersa, 255 
„ fusea, id. 

„ ' podocarpa, 256 

Bumasia leiocarpa, 241 
Bysopbylla aurieularia, 144 
Ebermayera lanceolate, 142 
Ecliis carinate, 92 
Eclipta, 137 
Ehretia, 144 

Elatostema integrifolium, 149 

* „ Nbvarae, 149 
Eleusine Indica, 161 
Ellipanthus calopbyllus, 216 

„ Helferi, id. 

„ tomentosus, id. 

Eleoagnus arborea, 146 
Elajocarpus floribundua, 122 
„ (Monoceras), id. 

Embelia microcalyx, 137 
Emberiza Huttoni, 91 
„ striobita, id. 

Enbalus acoroides, 154 
*Ennea milium, 317 


Entada scandens, 129, 294 
Epitbema carnosum, 143 
Equisetaceae, 337, 24 
Eragrostis plumosa, 161 
„ unioloides, id. 

„ Zcylanica, id. 

Erantbemum album, 142 

* „ succifolium, id. 

Eriobotiya dubia, 305, 24 

„ macrocarpa, 304 

„ integrifolia, id. 

„ Japonica, 305 
Eriaebne Ghinensis, 161 
Eriocaulon longifolium, ] 58 
„ truncatum, id. 

Erioglossum rubiginosum, 125 
Briosema tuberosum, 262 
Erycibe paniculata, 141 
Erytbrina bolosericea, 244 
„ Indica, 127, 244 
„ litbosperma, 244 

„ ovalifolia, id. 

„ stricta, id. 

„ suberosa, id. 

Erytbropus (Cercbneis) Pekinonsis, 192 
Erytbrosterna leucura, 72 
Esacus recurvirostris, 66 
Eugenia (Acmena?) sp*, 131 
„ claviflora, id. 

„ Javanica, 130 
„ oeelusa, id. 

Eulopbia Andamanensis, 155 

* „ deeipiens, id. 

„ graminea, id. 

Eumyias melanops, 71 
Euphorbia atota, 148 

„ epipbylloides, 149 
„ parviflora, 148 
„ „ var* linearifolia, id. 

„ pilulifera, 149 
Euspiza aureola, 83 
Evodia Boxburgbiana, 122 
Evolvulus linifolius, 141 
Evonymus Javanieus, 123 
Excalfaetoiia Cbinensis, 84 
Excoecaria agalloeba, 3.48 
„ oppositifblia, id. 

„ rectinervis, id. 

Fagraea raeemosa, 139 
Falco jugger, 92 
Falcoupiilura, 51 
*Febs Sbawiana, 49 
„ torquata, 51, 90 
Ficus chrysoearpa, 150 
„ gibbosa, id. 

bispida, id. V 
„ Indica, id. 

„ infeetoria, id. 

; „ maeropoda, id, 

„ pedimculuta, id. 

„ rclusji, id. 
n Buznphii, id. 



Inde®. 


Fimbristylis complanata, 159 
„ dipbylla, id. 

if globiilosa, id. 

„ miliacea, id. 

v nutans, id. 

„ ovalis, id. 

Flagellaria, 157 
Flemingia ‘braeteata, 260 
„ capitata, 261 

„ cliappar, 260 

„ congesta, id. * 

ferruginea, id. 
latifoba, 261 

] „ var. a. genuina, id. 

var. £. grandiflora, 
lineata, 260 
„ panicnlata, id. 

„ procumbens, 261 
„ prostrata, 260 

semialata, 261 

„ var. a. gennina, id. 

” „ var. /3. viridis, aW. . 

„ sericans, 260 

„ stricta, 261 

. " t : . strobilifera, 128, 260 
„ vestita, 261 

Fragaria Indiea, 308 
Francolimis vulgaris, 83 
Freyoinetia scandens,_ 153 
Fuirena unibellata, 159 
Galactia tenuifiora, 242 
„ villosa, id. 

Galerita cristata, 91 
Gallinago stenura, 84 
Gallinula cbloropus, id. 

Gallophasis Horsfieldii, 83 
Gallus ferruginous, id. 

Gampsorbynebus rufulus, 73 
Gangamopteris, id. 

1? Whittiana, 371 

Garcima calycina, 118 
„ cornea, id. 

„ speciosa, id. 

# „ (Xantbocbymus) Jelinekn, id. 

Gardenia resmrfera, 134a 
Garriilax gularis, 7 6 
„ leueolopbus, io 

„ moniliger, 76 

pectoralis, id. 

Gazella Bennettii, 90 
Gecinulus grantia, 70 
Gecanus occipitalis, id. 

„ striolatus, id. 

■ * Geissaspis cristata, 238 
Gelonimn bifarium, 1 48 

laneeolatum, id. 

Geoeiebla eitrina, 72 
Geotroclius Oalcadensis, 18/ . 

Gorbillus Hurrian.£e, 90 ^ . 

Gironniera subrequalis, 150 
Glauddium Brodiei, 68 
Glcicbenia dicbotoma, 102 


Glessula Cassiaca, 316 
„ crassilabris, 315 

„ Daflaensis, 316 

„ illustris, 315 

„ ortboceras, 316 

Glochidion calocarpum, 146 
Glossopteris, 372 
Glossopteris angustifolia, 7 4 
„ communis, 375 
„ Indiea, 361 

Gluta elegans, 210 
„ longipetiolata, id. 

„ Tavoyana, id. 

Glycine Soja, 255 

Glycosmis arborea var. /3. insularis, 122 
„ trifoliata, var. latifolia, id. 

Gmelina Asiatica, 144 
Gnetum Gnemon, 151 
„ macropodum, id. 

Golunda Ellioti, 165 
Gonostegia birta, 149 
Gonystylus Miquelianus, 146 
Gordonia excelsa, 119 
Gossypium berbaceum, 120 
Gouania, 124 

Graminicola Bengalcnsis, 80 
Grammatoptila striata, 73 
Grewia calopbylla, 121 
Grif&tbia curvata, 134 
Grona filicaulis, 242 
„ Grabamii, id. 

Graucalus Macei, 71 
Guettarda speciosa, 134 
Gymnodactylus spi, 20 
Gynmogramme sp., 164 

„ sagittata, 370 

Gymnopetalum beteropbyllum, 132 
Gymnoris flavicollis, 91 
Gynandropsis pentapliylla, 116 
Gynocbtodes macropbylla, 134 
Gynopogon stellatum, 139 
Gyps Bengalensis, 66 
„ Indicus, 66 
Gyrocarpus Jacqnini, 130 
Halopbila ovalis, 154 
Hapalus Travankoricus, 186 
Hedyotis Andamanicus, 136 
w approximata, 135 
„ costata, id. 

■„ coerulea, 136 
„ cyanantba, id. 
n Graminicola, id. 

* Hedyotis paradoxa, 135 

n racemosa, 136 
rigida, 135 
„■ WaUicbii, 136 

* Hebcarion (Hoplites) Burfcii, 314 

* •„ ( „ ) cinereus, id. 

* „ minutus, 313 

ovatus, 312 

' (Hoplites) radba, 314 

* ( j? ) verrucosus, 313 



Index. 


Helicteres obtusa, 120 
Helix (Trochoinorpha) acris, 312 
,, (Nanina) bascauda, id. 

*• „ ( „ ) bilineata, 311 

„ (Trachea) cestus, 312 
„ (Kotula) climacteric^ id. 

„ (Trochomorpha) eastra,A£ 

„ ( ,, ) diplodoxij id. 

* ,, (Nanina) globosa, id. 

„ (Macrochlamys) honesta, id. 

„ Huttoni var. tapeina, id.' 

„ Lubrica, 311 

„ (Plectopylis) macromphalus, 312 
„ ( „ ) plectostoma, id. 

„ (Nanina) oxytes, id. 

„ remicola, id. 

,, (Eotula) vidua, id. 
Helminthostachys Zeylanica, 164 
Hemiagraphis glandiilosa, 142 
Ilemidactylus Coctaei, 18 
„ maculate, id. 

„ Persieus, id. 

Hemixus flavala, 78 
Hemionitis sagittata, 370 
Henicui’us immaculate, 80 
„ schistaceus, id. 

„ Seouleri, id. 

„ Sinensis, id. 

Henslowia erythrocarpa, 146 
Heptapleurum ellipticum, 133 
Heritera Tothila, 1 20 
Hernandia peltata, 145 
Ilerpornis xantholeuca, 83 
Ileteropogon contortus, 161 

* Heterorhma Roepstorffii, 52 
Hibiscus Abelmosehus, 120 

,, tiliaceus, id. 

Hierococcyx sparverioides, 70 
„ varius, 201 
Hippoeratea Nicobarica, 124 
Hiptage Sumatrana, 122 
Hirundo D arnica, 68 
„ erythropygia, id. 

Holigarna Grahamii 208 

„ „ var. genuina, id. 

„ „ var. Heifer i, id. 

Homalonema aromaticum, 153 
Hoya Ilookeri, 140 
Hugonia, 122 
Htiliua Nipalensis, 68 
H'ydrobata Asiatica, 203 
Hydrocissa albirostris, 69 
Hydi'ocotyle, 133 
Hydrornis Nipalensis, 72 
Hygrophila salicifolia, 142 
Hymenophyllitos, 355 
Hypobathrum racemosum, 134 
Hypolythruxn latifolium, 159 
„ trinervimn, id. 
Hypotriorchis chicquera, 192 
Hypoxis orehioides, 157 
Hypsipotes psaroides, 78 


Hyptis suaveolens, 144 
Impcrata arundinaeea, 162 
Indigofera Brunoniana, 270 
„ caloneura, id. 

„ elliptica, id. 

„ endecaphylla, 269 
„ enneaphylla, id. 

„ galegoides, 270 

„ hirsuta, id. 

„ linifolia, 269 

„ pulchella, 270 

„ tinctoria, 269 

„ trifoliata, id. 

„ „ var. a. genuina, 

id. 

„ „ var. Anil, id. 

„ trita 270 

„ violacea, id. 

„ viscosa, 269 

Inga duleis, 301 
Ipomoea campanulata, 141 
„ denticulata, id. 

„ linifolia, id. 

& „ Nicobarica, id. 

„ pes-eaprte, id. 

„ sopiaria, id. 

,, Turpethurn, id. 

„ vitifolia, id. 

Isaclxne myosotis, 160 

„ sp.,«£ 

„ miliacca, id. 

Ischmmum inuticum, 161 
Isolepis, 159 
Ixora barbata, 134 
„ brunneseens, id. 

„ cuneifolia, id. 

„ Kurziana, id. 

„ macrosiphon, id. 

„ villosa, id. 

„ Webcrse folia, 133 
Ixulus castamceps, 202 
„ fiavieollis, 82 
„ occipitalis, id. 

„ striatus, 202 
Iora typhia, 79 

Jasminum acuminatissimum, 189 
Jussima villosa, 132 
Justicia Sumatrana,* 142 
„ vasculosa, id. 

Kalanchoe acutiiiora, 309 
„ laeiniata, id. 

„ teretifolia, id. 

Kibara eoriacea, 145 
Knoxia corymbosa, 136 
Korthalsia seaphigera, 1 ii 
Kyllingin monocephala, 158 
Lablah vulgaris, 250 
Lagenaria vulgaris, 132 
Lagodieilus tomotreiua, 174 
Lanins lahtora, 91 
„ tephroxiotus, 71 
Lams ridibimdus, 85 
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ix 


Lasiantbus^ Ice vicaulus, 134 
Latbyrus aculeata, 124 
,, grandifolia, id. 

„ sativus, 239 

Leea sambixcina, 124 
Leguminosae, 216 
Lemna paueicostata, 153 
Lens esculenta, 239 
Lepus Day anus, 90 
Lespedeza decora, 225 
„ parviflora, id. 

„ pinetorum, id. 

„ sericea, id* 

Leucas, 144 

Leucocerca albicollis, 71 
Limnophila birsuta var, scaberrima, 143 
Lindsaea lanceolata, 163 
. „ . tenera, id. 

Liothrix argentauris, 81 
Litssea foliosa, 145 
Lobelia, 137 

Lonebodes amanrops, 48 
„ bifoliate, 49 

,, brevipes, 48 

„ Crawangensis, id. 

„ cimiculus, 49 

„ nematodes, 48 

„ nodosus, id. 

„ uniformis, id. 

* „ verrucifer, 47 

Lorantbus, 146 
Lourea paniculata, 235 
„ reniformis, id. 

Lima cylindrical 132 
Luisia, 156 

Lumnitzera littorea, 130 
„ racemosa, id. 

Lycopodium Cernuum, 162 
„ laxuin, id. 

„ pblegmaria, id. 

Lygodium cireiimatum, 164 
„ prnnatifidum, id. 

,, scandens, id. 

Lynx Caracal, 90 
*Maba Andamaniea, 138 
Macaranga gigantea, 148 
„ tanarius, 147 
Macrotasniopteris, §65 

„ danseoides, id. 

„ Feddeni, 367 

,, gigantea, id. 

» sp-> id. 

Macrostachia, 337 
btesa ramentacea, 137 
Malococircus (Layardia) rubiginosus, 78 
„ terricolor, id. 

Mallotus acuminate, 147 
„ Helferi, id. 

„ muricatus, id. 

Mangifera, 125 

„ caloneura, 213 

„ foetida, id. 


Mangifera Indica, 212 
„ longipes, id. 

,, silvatica, 213 

Manibot utilissima, 148 
Manisuris, 161 
Maranta dicbotoma, 155 
Marattiopsis, 364 
Marsileaceae, 339 
Marsilidium speciosum, 343 
Mecopus nidulans, 234 
Megalsema Franklinii, 70 
„ Hodgsoni, id. 

Megalomastoma paupereulum, 180 

* ,, tanycbeilus, id. 

Megalurus palustris, 78 
Melanocorypha bimaeulata, 91 
Melanorrboea glabra, 207 

„ usitata, id. 

Melilotus alba, 267 
Melastoma Malabatbricum, 131 
,, polyantbum, id. 

Meliosma simplicifolia, 204 
Memecylon sub trinei vium, 131 

„ „ var. grandifo- 

lia, id. 

„ „ pauciflorum, 

id. 

Merops viridis, 69, 90 
Merula albocincta, 196 
Mesalina pardalis, 26, 92 
Mezoneurum glabrum, 293 

„ „ cucullatum, id. 

„ „ var. j 8 . enneapbyL 

lum, id. 

„ „ var. genuinum, id. 

„ „ var. 7 . pubescens, 

id. 

*Micraulax, 185 

* „ scabra, id. 

Microhierax melanoleucus, 66 
Micronisus badius, 201 

„ rufinotus, 70 

Micropternus pbseoceps, id. 

Millettia atropurpurea, 274 
„ Brandisiana, id. 

„ cana, 274 

„ caudata, 276 

„ cinerea, 275 

„ coerulea, 276 

„ extensa, id. 

„ fruticosa, id. 

„ glaucescens, 275 
„ leiogyna, 276 

„ leucantba, 275 

„ monticola, id. 

„ ovalifolia, id. 

„ pacbyearpa, id. 

„ paniculata, 274 

„ pubinervis, 27 5 

„ pulcbra, 274 

„ sericea, 275 

„ tetraptera, id. 



Mimosa pu&ica, 294 
Mimusops Elengi, 138 
* „ littoralis, id. 

Minla Mandellii, 82, 200 
„ rufigularis, 199 
Mirafra Assamica, 83 
3 , erythroptera, 91 

Mixorais rubricapilla, 75 
Modecca cordifolia, 132 
„ Nicobarica, id. 

Molineria Capitulata, 157 
Morinda citrifolia, 135 
Motacilla alba, 91 
„ Hodgsoni, 81 
Mucuna bracteata, 246 
33 gigantea, 127, 245 
„ macrocarpa, 245 

33 monosperma, id. 

„ nivea, 246 

„ pruriens, 245 
Mania acuticanda, 83 
„ malabarica, 91 
Musa sapientum, 155 
3 , simiarum, id. 

Muscieapula sestigma, 201 
^Mussaanda Jelinekii, 135 
„ macrophylla, id. 

Mycerobus melanoxanthus, 200 
Mycteria Asiatica, 84 
Myiomela leucura, 79 
Myiopbonus Tcmminckii, 72 
Myristica corticosa, 146 
Myrsine capitellata, 137 
Najas, 154 
Kauclea excelsa, 135 
Nepbrodium decurrens, 164 
3 , molle, id. 

„ prolixum, id. 

„ propinquum, id. 

„ truncatum, id. 

Nepbrolepis acuta, id. 

Neptunia oloracea, 294 
Hiltava grandis, 72 
„ Macgrigorim, id. 

Ninox Mpalensis, 68 
Momis albiventris, 199 
Mpa fruticans, 151 
Nympbma, 116 
Oberonia, 155 
Ocbna Andamanica, 123 
Ocbrosia salubris, 139 
Ocymum sanctum, 144 
Odina Wodier, 125, 206 
Olax imbricata, var. membranifolia, 123 
Gleandridhm, 364 
*Opeas Nevilli, 315 
Ophioglossnm pendulum, 164 
Opbiops Jerdoni, 26, 92 
Opbiorrhiza mungos, 135 
Oplismenus compositus, 160 
Orania Mcobariea, 151 
Oriolus Traillii, 79 


Grmocarpum sennoides, 239 
Oropbea Katscballica, 116 
Orthantbera viminea, 89 
Ortbotomus longicauda, 79 
Ortygomis gularis, 83 
Osbeekia, 131 
Osmotreron Pbayrei, 83 
Otantbera Mcobarcnsis, 131 
Otocompsa leucotis, 91 
„ monticola, 79 
Otus bracbyotus, 90 
Paebyrrbizus bulbosus, 246 
Pacbystoma senile, 155 
Pahudia xylocarpa, 290 
Palseomis cyanocepbalus, 70 
„ melanorbyncbus, id. 

„ rosa, id. 

*Palaeovittaria, 368 

* „ Kurzi, id. 
Pandanus Leram, 152 

„ odoratissimus, id. 

*Panesthia flavipennis, 190 

* „ monstruosa, 189 

* „ Saussurii, 190 

* ,, AVallacei, 189 

Panicum colonum, 160 

„ filipes, id. 

,, glaucum, id. 

„ humile, id. 

„ Javanicum, id. 

Papilionace®, 217 
Paradoxomis Austeni, 202 
„ flavirostris, 72 

,3 ruficeps, 196 
Paramignya citrifolia, 122 
Parastemon uropbyllus, 129 
Parinarium Sumatrairam, 302 
Parishia insignis, 207 
Parkia insignis, 295 
„ leiopbylla, id. 
Parkinsonia aculeata, 291 
Parocbetus .communis, 267 
Parsonsia spiralis, 140 
Parus Mpalensis, 83 
Paspalum conjugatum, 160 
„ flexuosum, id. 

„ scrobiculatum, id. 

Passer Indicus, 83, 91 
Pastor, roseus, 91 
Pecopteris affinis, 357 
„ alata, id. 

„ arguta, 363 

„ atbyrioides, 357 
Pellionia procridiiblia, 149 
Pelomys fallax, 170 
Peltophorum feiTUgineum, 128, 
Pericrocotus brevirostris 71 
„ speciosus, id. 
Peristropbe acuminata, 142 
Pbalsenopsis cornu- cervi, 156 
Phaseolus adenantbus, 249 
„ lunatus, id. 
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Phaseolus radiatus, 249 

„ „ var. a. radiate, id. 

„ „ var. /3. mango, id. 

„ semierectus, id. 

„ tenuicaalis, 

„ trilobus, «<?. 

„ trinervius, 

„ vulgaris, id. 

„ „ var, nanus, 

Phasmidse, description of a new species 
of, 47 

Pliegopteris, 362 

^Philomycus (Incillaiia) campestris, 315 
Pholidota imbrieata, 155 
Pliyllantlius niraii, 146 
Phyliomis afflnis, 80 

„ Hardwickii, 79 
Phy llosc opus f uscatus, 80 
Phyllotlieca, 337, 348 

„ Australis, 347 

,, Hookeri, id. 

„ Indica, id. 

,, ramosa, id. 

Picas atratas, 193 
„ Macei, 70 
„ manderinus, 194 
Pipastes agilis, 81 
Fipturus velutinus, 149 
Pirus granulosa, 304 
„ Indica,. id. 

„ Pasbia, id. 

* Pisidiiun Atkinsonianum, 189 

* „ Bombayanum, 188 

* „ Nevillianam, id. 

Pisam sativum, 240 

„ „ var. a. sativum, id. 

„ „ var. j3. arvense, id. 

Pitbecolobiam confertam, 129 
Pittosporum ferragineam, 117 
Flticliea Indica, 137 
Pnoepyga cbocolatina, 195 
„ " Koberti, id. 

Poinciana regia, 291 
Polioaetns plumheus, 192 
Polyaltbia lateriflora, 115 
Polygala lcptalea, 117 
„ telepMoides, id. 

Polygonum flaceidum, 145 
Polyosma Wallicbii, 308 
Polypbragmon fiavescens, 134 
Polyplectrum Tibetanum, 83 
. '' ' Polypodiam adnascens, 163 ■ 

„ amplum, 361 

,, concimium, id. 

„ irioides, 163 

„ longissimum, id. 

,, . pbymatodes, id. 

„ quereifpHum, id. 

„ spectabile, 361 

„ submarginale, id. 

Pomatorhinus ferruginosus, 75 
„ bypoleucus, id. 


Pomatorbinus raficollis, var., 75 
„ scbisticeps, id. 

#Pomatias grandis, ,180 
„ Himalayanse, id. 

„ pleuropborus, id. 

Pometia tomentosa, 12 5 
Pongamia mitis, 128, 276 
Popowia parvifolia, 115 
Portulaca oleracea, 118 
Potamides (Pirenella) Layardi, 94 
Potentilla Kleiniana, 808 
Potbos scandens, 153 

Pouzolzia Indica, 149 , 

Pratincola caprata, 91 
„ Indica, id. 

Premna integrifolia, 143 
Prinia flaviventris, 202, 79 
„ socialis, var. 79 

„ Stewarti, id. 

Proparus cbrysaus, 82 
Prunus Martabanica, 303 
„ Persica, 302 
„ Puddum, 303 
„ triflora, 302 
Psammopbis, 92 
Psarisomus Dalbousim, 69 
Pseudartbria viscida, 225 
Psidium Guyava, 130 
Psopbocarpus palustris, 250 

„ tetragonolobus, td. 

Psoralea corylifolia, 268 
Psycbotria Andamanica, 133 
„ connata, id. 

„ Nicobarica, id. 

„ tylophora, id. 

Pteoleocarpa Malaccensis, 125 
Pteris longifolia, 163 
„ pellucens, id. 

„ repandula, id. 

„ sagittsefolia, 370 

Pterisantbes, 124 
Pternandra coerulescens, 131 
Pterocarpus Indicus, 278 
,, macrocarpus, id* 

*Pterocyclus magnus, 174 
Pterocles arenarius, 92 
„ exustus, 91 
„ Senegallus, 92 
Pterolobium macropterum, 293 
Pterospermum diversifolium, 121 
Pterytbrius erythropterus, 81 
Pterytbrius rufiventer, 199 
*Ptyodactylus bomolepis, 19 

„ Hasselquisti, 20 
Pueraria anabaptista, 253 

„ „ var. a. genuina, 254 

„ „ var. £. glabrescens, 

id. 

„ bracbycarpa, id. 

„ Candollei, 253 

„ birsuta, 254 
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Pueraria pbaseoloides, 253 
„ stricta, id. 

, suspicata, id. 

„ tuberosa, 252 

„ Wallichii 253 

' 3 „ var. a. genuina, id. 

„ „ var. /3. composita, 

«?. 

Pupina imbricifera, var., 179 
Pyenonotus pygmus, 79 
Pycnospora bedysaroides, 2 
,, nervosa, 127 
Pyctorhis altirostris, 74, 197 
„ Sinensis, 74 

Pygenm "acuminatum, 303 
„ arboreum, id. 

„ persimile, id. 

Pyrrbulauda melanaucben, 91 
Badermaebera Lobbii, 142 
Bemirea maritima, 158 
Bbizopbora mucronata, 130 
Bbodamnia trinervia, id. 

Bhus, 125 

„ Javanica, 206 

„ Khasiana, id. 

„ panieulata, id. 

Bliynebosia, bracteata, 258 
„ candieans, id. 

„ densiflora, id. 

j, minima, 257 

„ pilosa, id. 

„ rufescens, 258 

Bbyncbospora aurea, 159 

. gracillima, id. 

„ * Wallichiana, id. 

Bbyticeros pBeatus, 69 
Bieinns communis, 148 
Bimator malacoptilus, 196 
Bosa involucrata, 305 
Bosacese, 301 
Kourea commutata, 214 

„ „ var. plurijuga, id. 

,, fioribunda, 12 6 

„ pulcbella, 214 
„ stenopetala, 215 

„ villosa, 214 

„ Wallicbiana, 126, 214 

Boydsia fioribunda, 117 
Bubus ferox, 307 
„ flavtis, id. 

„ lasiocarpus, id. 

„ Moluccanus, 129, 306 

„ „ var. a. genuinus, 306 

„ „ var. 0 t alceeefolius 

id. 

„ pentagonus, id. 

, t pyrifolius, id. 

„ rossefolius, id. 

„ „ var. a. aspcr, 307 

„ „ var. j8. glabriuscula, id. 

„ „ var. 7. abnormalis, i$. 

Buticilla aurorea, 79 


Buticilla fuliginosa, 92 
„ Hodgsoni, 79, 199 
Byparia caesia, 117 
Sabia limoniacea, 204 
„ viridissima, id. 

Saccbarum ofiicinarum, 162 
„ spontaneum, id. 

Saecolabium obliquum, 156 
Saccopetalum Horsfieldii, 116 
Sagenopteris, 376 

* » polypbylla, 377 
Salacia platypbyUa, 124 
Salvadora Persica, 89 
Saraca Indica, 290 
Sarcolobus globosus, 140 
Sasia ocbracea, 70 
Saxicola ebrysopygia, 91 

„ deserti, id. 

„ isabellina, id. 

,, morio, id. 

„ opistholeuca, id. 

„ picata, id. 

Saxifrages©, 308 
Scsevola Kcenigii, 137 
Sebizaebyrium brevifolium, 161 
Scbizoneura, 337 

„ Gondwanensis, 345 

„ # Hoerensis, 344 

„ Meriani, id. 

„ paradoxa, 345 

Scbizopteris, 355 
Scindapsus pteropodus, 153 
Scirpus subulatus, 159 
Scleria id. 

„ laevis, 160 
„ lateriflora, 159 
„ litbosperma, id. 

„ Sumatrensis, id. 

Scolopax rusticola, 200 
Scoparia duleis, 148 
Scops Brucei, 90 

ScypMpbora bydropbyllacea, 133 
Securincga obovata, 147 
Selaginella caudata, 162 
,, flabellata, id. 

„ tenella, id. 

„ albescens, 209 

„ anacardium, id. 

Semecarpus beteropbyllus, 126, 210 
„ „ var. pubes- 

eens, 126 

* „ panduratus, 209 
„ subpandui’ifoimis, 210 
Semecarpus subracemosus, id. 

Serilopbus rubropygius, 69 
Sesamum Indicum, 143 
*Sesara Iiungeribrdiana, 148 

* „ inerinis, 184 
Sesbania aculeata, 271 

„ iEgyptiaca, id. 

„ Cocbincbinensis, id. 

„ grandiflora, id. 
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Shells, new Land and Fresh- water, from 
India and Burma, 184 
Shnteria suffulta, 241 
„ vestita, id. 

Sida amoena, 119 

earpinifolia, var. acuta, id. 
Sideroxylon attenuatum, 138 
„ grandifolium, id, 

"Sibia picaoides, 78 
•' „ ; pulchella, id. 

Sindora Siamensis, 289 
Siphia strophiata, 72 
,, superciliaris, 201 
.. Sissa Cbinensis, 83 
Sitta ciimamomeoventris, 71 
„ formosa, id. 

„ Himalayensis, 194 
Siva cyaniiroptera, 82 
. strigula, 81 
Smilax polyacantha, 157 
„ ciiiata, 238 
„ conferta, id. 

dichotoma, id. 

„ grandis, id. 

Sxnithia sensitiva, 237, 127 
Sophora tomentosa, 128, 224 
Sorghum muticum, 161 
Spathodea Ilheedii, 142 
Spenocephalus tridactylus, 92 
Sphenoeereus sphenurus, 203 
SplienoeicMa Roberti, 198 
Sphenopteris athyrioides, 357 

„ hymenophyllides, id, 

* „ polymorpha, 356 
Sphenophylltim, 337, 338 

„ trizygia, 342 

Sphenopterides, 355 
®‘Spiraculmn Bhamoense, 186 

* hitubiferum, 187 
„ hispidum, 174 

* „ ' " ■ Isovilli, id, ■ 

Sphuarantlms microeephalus, 137 
Spliomodesma eryeihoides, 114 
Spilanthes, 137 
Spodiopogon, 161 

Spohdias r inaerophylla, 213 

Sporoholus, 161 
Stadiylarpha Indiea, 143 
Stelliu m.'lauui'a, 25 
„ nuptus, id. 

Stemona, 157 
Stenochlmna scandens, 164 
^Stciioduetylus orientalis, 21 
Sterculia campanulata, var. glabrifolia, 
120 ^ 

„ hvpostieta, id. ■ ■ -Mb Vy. 

,, longi folia, id. 

„ mollis, id. 

Sterna melanogastra, 85 
Straehyrhis clirysea, 75 
„ nigrieeps, id. 


Streblus asper, 150 
Streptaulus Blanfordi, 179 
Streptaxis bombax, 187 
* „ Dafiaensis, 317 

„ Theobaldii, id. 

Strychnos acuminata, 139 
Stumopastor contra, S3 
Stylidium tenellum, 137 
Suthora Dafiaensis 72 
„ Mnnipurensis, 196 
Swintonia Griffitliii, 207 
„ Helferi, id. 

„ SchwOnckii, 207 
Sylvia curruca, 91 
„ Jerdoni, id. 

„ nana, id. 

Symplocos leiostaehya, 139 
Synedrella nodiflora, 137 
Sypheotides Bengalensis, 84 
Tabernsemontana crispa, 140 
Tmniopteris lata, 366 

„ (Macrotmniopt.) abnormis. 

367 

,, museefolia, 366 

Tmniopterides, 364 
Tamarindus Indiea, 128, 290 
Tapiria hirsuta, 206 
Temenuchns Malabaricus, 83 
Tephi’osia Candida, 272 
„ G-rahamii, id. 

„ senticosa, id. 

„ tenuis, 273 

„ tinctoria, 272 

„ „ var. a. genuina, id. 

„ ,, var. j8, coccinea, id. 

„ purpurea, id. 

„ paucifiora, id. 

Terminalia, 130 

„ citrina, id. 

„ catappa, id. 

Ternstroemia Penangiana, 119 
Tchitrea aflinis, 71 
Tephrodornis pelvica, 71 
*TestacelIa F Dikrangensis, 314 
Tetranthera amara, var. y. Anclamanica, 
145 

„ laurifolia, id. 

Thamnobia Cambay ensis, 91 
Tliespesia populnea, 120 
Thouarea sarmentosa, 161 
Thrixspermum amplexicaule, 156 
Thunbergia, 142 
Tliyssanolama acarifera, 160 
Timalia Bengalensis, 75 
Tmnuneulus alaudarius, 66 
Torenia cordifolia, 143 
Toumefortia argentea, 144 
„ glabra, id. 

*Trapelus rubrigularis, 23 
Trerna orientalis, var. Velutina, 150 
Treranmus fiexilis, 255 
. „ labialis, 254 
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Treramnns mollis, 254 

„ oxphylla, 255 

„ 'Wallichii, id. 

*Trichoglottis quadricornata, 156 
Tricliomanes fdicula, 162 
,, humile, id. 

„ Javanieum, id. 

„ museoides, id. 

Tricliomanides, 355 
Tricliospernram Javanieum, 121 
Tripbasia trifoliolata, 122 
Triumfetta bumifusa, 121 
„ • rhomboidea, ids 

Trizygia speeiosa, 342 
Trocbalopterum clirysopternm, 76 
„ ruligulare, id, 

„ squamatum, id. 

Turdinus Garoensis, 75 
Turdus (Planesticus) fuscatus, 72 
„ pallidua, 196 
Tuxtur Camloayensis, 91 
„ meena, S3 
„ risorius, 91 
„ Suraten$is,.2Q3 
TJnearia pilosa’ 135 
^TJnio Fodtei, 187 
IJnoixa desmos, 115 
Upupa epops, 71 
Uraria acuminata, 236 
„ alopecuroides, id. 

„ campanulata, id. 

„ cordifolia, id. 
n r erinita, id, 

-var," macrostucliyu, id. 
”'/y, . baappsa, id. Ya* is?#;. '■ 

' v ■ lagopodioides, 127 
v „ lagopus, 236 
,, lagopoides, 237 

'■ „ pick, 127, 236 

Yrena-lobata, 120 
tlfHcularia diantba, 143 
tlytea eoi%ta, 115 

.mfcrantkg id. ‘ 

T-anda%r^, 156 1 


Venilia pyrrhotis, 70 
Yeronia cinerea, 136 

„ (Oyanopsis), sp., id, 
Yertebraria, 337, 347 
Yertabria radiata, 348 
Yieia sativa, 239 
Yigna bracbycarpa, 248 
„ calcarata, 247 
„ dolicboides, id. 

„ lutea, 128, id. 

„ luteola, id. 

„ pilosa, id. 

„ repens, id. 

„ Sinepsis, 24 S 

„ vexulata, 247 
Yillebnmnea Sylvatica, 149 
Yiolo Hookeri, * 117 
Yisenia Indica, 121 
Yittaria elongate, 163 
Vite* negundo, 143 
Yolvoeivora nielanosebistus, 71, 20 
Yitis lanceolaria, 124 
„ Limuei, id. 

„ -.pedate, id. 

„ repens, id. 

„ trifolia, id. 

Yulpes Bengalensis, 90 
„ leueopus, id. 

\Yattakaka viiidiflora, 140 
Webera densiflora, 134 
Wedelia seandens, 137 
Xantbopbylhim panieulatum, 117 
Ximenia Americana, 123 
Xipborbainpbus supereiliuris, IPS 
Yubma mgrimentiim, 82 
Xylia dolabriibrmis, 295 
Zalaeea, 151 
.Zamenis, 92 
Zeugopliyliites, 346 
Zornia dipbylla, 237 
Zizyplius, jujuba, 89 . 

„ subquinquenervia, 12J 
Zoothem montioola, 72 



